
m* ftpiil^|ubldmiyiaii««pj j Y:l 







£&w 



JSSS&& i^sSPi iSlffi 

Bill 111S liil 

Wlmmm mmMm WmmmM 



■■I 

mm mm m m Hi 

iiaii 

ill aJtis-aulfli, 

mmmssmm 



^■^■1 




uLiiiUgj^S jjd II JjfaiV dja-il 



Jjictfull doia-il xji^L* 

Unix - IRMX 86 - CP/ M- MS / D( 




jLUiliJI £<iaJI ajfi .3 dfr&p* 



(Si 

oi- 



CO 


UL 






=r 


c 


fr 




rt> 




»»» 




S3 




tt- 








«» 




IS 




B3 ,...,, 




a. KM m 




a. r« • . 




tSt itjJK ; _ 




ft? 





&jA*-i 


i^- 1 £f? 


Jj 


'i\ 'oJa)\ 


^S<\<\ 


. -^tv 



^ipq^lifljLiUliJuwyituuijJI 



Eg 



-■' '^ ;,--■ ^>-'--.- 






aJUjaft-iWi 



iiLw,L gj^vijl Jj.f-.tii aj=d 



J" •"• "II »5 I • *l I 

jLctfull doJajl x^aLjid 

Unix - IRMX 86 - CP/M- MS/ DOS 



julluoJI ^iioJI aat .a 2a&p' 



(jj|u| I m!u1| i uL|| J itatlall uuuiall 



eS 



: 5>y i_jI^JI IJU 



SYSTEMES 

D'EXPLOITATION 

DES 

MICRO-ORDINATEURS 

Concepts et systemes dominants 

Par 

M. COURVOISIER- R. VALETTE 



(oBORDAS, Paris 



Jj£*j 



t Jj-^Vl aJLJUJI oly-Jl ij <. \-$*J>jj Iaj_.jl>J ^_^- jJl jl5^^llj oljj-^dl 

( -U- Jj.l? T,U iL\ I i^->w>f c -k-a^Jlj j— ;^!l (^»«>Jl <^-»li OL— -L>Jl **wiJ 

USU <jj£ jf jjS^j ^1 J-i^Jl iJiil ill>- IJjJ>J ^j* oJlAj . oL-.l>-jjSLJl 
jli <iJUJJ <uU=>} . <uSUJl *j6 ^jt- i_ib>tji (_5_j^~« ^ °j~>w» i— *U- JU^i«"l j»Ul 
<J_j^*j Jil jl ,iST L^JLic»ti X^A^- olj-j*j» ^l*- (CjXsxj cjL^U-jjSwJI .U*-^ **la»l 
^^J olj.o.Jl oJIa «_* 3r ^j . JajJI _Lp LJUi Jil jl ^fj JUjCU-MI ^i 

. aSjjm* oLJtij a^aLLo 

i«JaJl /yr*^ Lfc^ £*j yj^ i^L-Vl t^iLJI *Ua^[ jJ> t_)llSJI |Jj» i_iJUfc 

J_«j«j n Ju-i-idl />UiJ jf ^ jlSUo J_»jii«vJI J-«r vJiJU iJU^I . J_JuixJl 
4_^J1 j) JKjif ^A JSLi ^^ UJLij j^ sLiuJl ?«l_Jli t li5o* . t AioJiJ 
^ gcCJ t LajLL^I ^j^j jUaJI oljjo *?«->-_? t «machine virtuelle» a ^wJjaII 
^1 jc*LuJJ s^ s Ji i aJI£«Ij t Ja*JI <_$» ls-j^ i. JUjc^."b/l ^ *J_^~»> diii 

t o^tJJij /-l^Jl jj-b (jjiJl (monitor) v_jU>j*JI _ 



(I/O and file) o^U~Jlj j^-Nl - JUoNl ^UL** Sjlil - 
(interface) Ljo~<JI *j> ,_^d\ - 

4_-lji UjLs- Judj . aJUjc: — Jl J_J<^Jl <Jail ^ytou, ^liJl j, — i!l ^j-i^j 
SJu«i«Jl J, ; >.'3 i_*ia_;5 tf k-~~jjl\ (JL^Ml 4_JaJCj i^L^l ^LiJI 

py j)\ «, L^^i\ oL-UJJ MS/DOSj CP/M jU>-l ^j . oU-U-^jCJ) 
isfl^J.1 iJiibW 1RMX86 j i*KU o 16 jt 8 Jjk. (processor) oU-Ul J* 
V-li-l J_^L| j jLi^Nl ^-.IjJl flbJl j*j i UNIX j 1 J-iJI cJ^I J J~Jtf 
io 32 J^ oU-Ull Jp ij5Jjll cjL-UJJ v-^j 31 'd' 3 ^ ^r^ C*^- ^ 1j 



JjVl J*mJ| 



aUJI -jJLSsJI 



.1.1 JSLiJl ^ ^ U5 4 oUJaJl j! oLj^-Jl 



ah& Z^f- 






JJuidl |.UaJ 



>jSj£?° 



^lip 



Ji ^UjJL-^Jl r lk)l r „g . i.i JSLi 
jl ) iuSUlj ( j J ... . .-> »Jl jl ) J^cuJjl ^Jb Ji-Vlj JL^Vl ^^kJl ^ 

: ^y^Jl L^j >cl«jo ^1 ih*i\ jjlj^J J^iif Sjb| ^^Lp J-i-idl (*Ua] jjj *jZj 



^-^Lij—iJl jjlj_JlOii (interface) JaL» J_£^J jf v_c«j JJLJJU . Lajo—JI 
py— *'jij ( J_*i>w j La *^> ) SjLSj rt_5^*j <UJ j~>- j<I l-i* .Jl <UjJij U -o , ..,-o'lj 

J-*^-j (£JA\ jbJJ 'uJjJl ok-I**^' *i j ^» **+" ,_)■*■»£— «J I J-*^ O* "^"^ V-^^' 
clOU^JI t ^UJlI _ J*.lall »->lj^ ijJliJs-Jl OiJ 1 ^ 1 ^ l VW^ 1 c 1 ^ 1 <> 

<AiJ& ^1 Jyo JjVl . ^(Jalrk* i_ ■ > - l-g u ; , ' ..Ai ( jSl**jl ^ . CjLw-U-j^L<JI ^i 

L * ... t . "' l AU3J (JLo-<L^fl 

. ( ^LjUU-E- <l»Jiji ) oLwkoII »j>L>tji ajljN <£>-jJ <udajl _ 

: JJoidl f Ui;j .^—UIJ U^IjlII J;JJdl ii^ Jl *yu J\ii\ Jak^Jl 

( «batch» JuJalt jl ) JL-C-Vl fUa^l ,^1^ i^Jy iJall _ 

(multitaches) plg^JI 5j-UXa <uiijl _ 

(multitraitements) cjUI^NI SjOjc» idaJI _ 

. s SjJjJl t iJajVl jf JUpVI ^U&sf-l JU> Sj&jJ' 4*JbVl . 1.2 
JLij ^ fllaj \JSie> i . i»«ij jf «batch» <*JajVl oJla ^y-X <. iyUil ^ 
aLi15 ijiUJl JJuioj-^i . oJuiS SJUj "W^s- l j5^ i 1*4* ili>J J5 ^ o^-lj £yk>j> 
^.IjJl jj>J i^j^. . JlyJl Jlp g" 1 ^ 1 VJL« p. J^Ljj ' ^'jjJ : -^ J'^ 

J <■ lSJJj-^ 1 J^ OL5 IJL5 . L^V itLJ t^J JjVl CJl^ iJiiVl oift 
,jjLiJ t ijljJl JlJj> tmLJ^I JL_^J SJlJ JLs- /w»j t A_*jJaJI j J > ^_ ? S^I J^ljr" 



£*4 < 8 v^ijJl » Squill jf JLj^i ^U^l JU-s^Jl U^i\ ^.U jl 

t Ij5\a . jAo *■;..,»» 5a«- ^ i w«L>Jl ,<,,.,■ ...i," v»^>ej Ux^- ijLuJl i >L«j»- Ss- l£Uj 

j* ^-L-Vl JjjJJ y. J^cJj jV iJi;Vl «Jla sail* tsj i 4~^kJLJl oL-U-l 

•LgjJl Sjjl«iJI UalS/l . 2.2 

rt-j . j^jJjaJI iJU^JJ J*asl jUjciwol lc- t IJla JLidl ,vljJ c_^a° j^Oi 

?t_o^j . (multiprogrammation) SiJux» a_^»^ oLp jiJj ,_$!!! t p^idl IJl* 
o>U^LuJl J^L^j tiilij ik_ii* oJa J_-id SJi>cu _j| L«UJ iii^-^ ^l j -b-Lii 

(pro ojJLoi jl io-fo jjm jlbl ^ JLidll *jjL>JI oLJUdl <i~L» ^JU 
J_»jJlj . L-jw L^aI^-i J-Sw i ii^oLjj jk; i^j ,v» (_$l ' cessus, tachc) 

< — ^-p-j . Jj>-Ij /«-»L>^| ■Ua»-(_jj IajJI ^jj {-jJjja]\ JijJalll -j* ilsL-o i5l_jjd (vJiJjl 
(■jil^i . ^c^Lui Cj^Aa J^>- ^ AAbix-a Jji-ij <UJaJI ji^™ l5>?" l oliJaJl Iap- 

. 'US^uJI '* '■" jj-jfi'll j-"* ; Lwajsl; u* 

(real time system) 1 _^*aJI cJ^ll ^5 S^U:^! _ | 
CJ_^1 ^ ijJUjLj r-U-Jl ^j J* jj^ill cJjJl iJaj'^ iL-U^I oj_~Jl 

iiU; t iJLaiSfl Cilj_^ i_ihinj v_«->- L_jikJI JUp^I lJ;^^ S\ ^jj Juidl 



(background L^jJjl j,j_, JL^VU (foreground programs) JUAJl vii*J» 
^jUJl olijVl J 64^. of jSUi U J^ jitf S^Vl SiJl a*' . programs) 

^ i> W^J-P jl~" o^ - i *^ JI "J-f J i <~^> AjJjt i-JW ^ JLij ^UL. 

jl v-UJl i ^L*J| J5^J| ^ J^U i^ J^, ^jp, ijijf ^f 

• ^o^J^ y^-*^ ^"rv 8 ^j^j cA~*l>Jl 
^Uv* <, Jj^ i A^s ) ^L^oil oLLjJL ^i^dl i*&\ jl^j t "Sb. 
<-ib>- J*ISJ . ^b^fl i*if ^l ^bj^t fc-l oL-UJl J*jcJ «i»». , ( . . . 

^^ Cr^- E^Y 1 ^-^ i/* - ^J-V J| f-^Jl oIju <y 4 JLuiVl oLjXv-. 
<_^l oL-UJlj . g-kiMi oLiyi ja-f ^* J*l£Jl lJu. . iJl^i—Jl J^j *Ja-lji 

Jjc*j a^L^jJI cjLUjJI ui^b^l . c/AcLw jf (capteurs) lailjj ik-.lj* LpUaJI 
i^ J\ ( ^Li.. il>oJI JMI <jL«^l£ ) jljilL. ;jlp ^ iibk* V I^JI a* ^ 
oLJ^Jl ) oUl— SJLp Jl i ( ol>^L ^-J^Jlj t viMj-Jl 5_pL^ ) jjlia 

( ijj-jjjjjl 

J JSL-Jl ^Ja&j ijjyb olSlJ. j! ijja^- Jk-lj, JL-jNI iJU* p" . JSLjl 
^» J-*is ' l-^ - Sj-j-^as 0j5u cJjJl OjIjj . 4 _JLi«_ii\ cJ^Jl ^ 7s : ^^^ i -^iJl jUsMj 

. ^j ^ . /j^ ixi iUp JUnju_j[ lile- ^Jcu-j ^ULj t iJliJULo 

i-j^SL-jJI oi. a ... : kJL J-Lcj ,JL«ill CJjJl iJiif JUjO-M ^p-l JJb- iiL* 

. ^Lil jlXP-j (^Abi JL»jCU->iI j^JCU-j ^jl 4jj*JLJ <L^IaJ| Jsijj-iJl « j-5o 

jUjI Jl i-ia^i jJI slSUJlj jjUJl iJi;f Jl SjLiVl jJl>j ^UJl Jj 

Jl 4jajJl5jj (Uj<JI ,j*AJ (_£*ji JUjLw fUaj ik-oljj jLj^iJl />UaJl JIJL^uN iL-"j 
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(graphic ^LJl p-"j^ ^" ' dU-Vl i-J^t ^ t v_Jik£ U&\ I i5U . JajC~*»JI 
. jljJaJl «L» id*; I ^ ">^ tjj>*i 1*5 ilia 0I3UJL system) 

(multiuser system) ^.,,U.«.".— Jl _ SiJuc* <uJaul - «_j 
*S^>«dJ ,Jbuiil CijJl i»JaJlj ( jJL-«CU~dl J>J*j id&l ^ ^j-^Jl o'&^-Ml 
*AS jV t Jj^l iJaiVl ,j <lii~« ,_/> JUpVI UjS' ,J ^y&j ls-t^ai\ CjLUjJL 

. A_x>di JUiu Ji£ L^, « .>,tt- -> - JipL^u OwiU^ 

JJLjO J I jV.'JJI »Uaj . 4_jSw<iJI LuCUw oJUs-J A_jb L_oj£*~a IS j «. ./3,'j 

Lg— 1>- l5j5J« 4jjL~I*JI 4 » ... 2) 1 oJA t pdl*jjl ^j/l^.flhv aJLojm ( ft£>*l Lfcjj Uw3> 
C-*yl 4_*JjjI JJ L^^Ji Uj« iSjj* J^-~jj 4~*« V-O »JUj - U h . : ..,.>o IS l yX r ^Cj 

. (time sharing systems) ,,_..,,aJl 
SJU^c^Jl JU*Ml ols ^-SUJl JLt «_ft t ijLi. Lu>!l jL.^1 0j£ ^f 

(transactionels)^L?JUaiil lUaJ^fl -t 

(multi j^LJl SiljO. i-Jijt Uiif ^ ^..U.M J I SAJUi. J-JuiJl -Uajf 

^A- 11 ^ ( jiVl - SiwLo. L_JuVl ^j I ;:■; JiUj LJLJ JUJU . acces) 
6J_^i t !j_£a . OL^-Vl ,yi*j ij \-£s. LJUs tJhi,: jJl (multi-terminals) 

iJiJVl 6 Aa ^ . (data base) oLk*_Jl ^ di^^ ^^J ^IjiJI ^LJl ^ij 
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(multitraitement) '.jJbcuJl - 3sJU*JU «*~J ^1 i«Ja!^l . 3.2 
jA Os-lj vj^ij J 7=^1^ SJlf- .La".:.! JUaJl ^IjJl t i*JajVl j» f-yJl IJU» J 

J^ j' ( 4->jlJk» <L>JU-o i_Jl£ob ^i ) i^iL^a Oj£j jl j^iJ OUJL" SJLf- ^S- 

^>\JjAi j£**j tj\ i. (load sharing) J*=*J I *- — ~& IJU» «- — >■ ^ J-^idl . a^jLw> 

j»JJ oy> J5 ^ dllij CjUJLvo oOf- Jlp J'jJI J*- o-LjLu ^ jl <b!jjJ SJlo J^^-J 
J-siJI <_^ OjljJ J^^; 7>°l^ CjULLJiI ^^.^.ifc *^j . *5}j\*j»j oJuij JJju LjJ 

oJU oV rjj^V - <J^ 3 V °^^° iS/-—* J aJL— H *^j ^£c i liSJo . SJUiJI 
aJ^IaJD JbJb>--^» ^-li>«j of ^SCx . ,3-—^ (J^>-~; /Vy" i-jtva ^ v_jIjJL|j JjLdl 

aL-^jJLi 1 g./»-./?4.7 4_>-jJ /f^ Log* jl ( oLsxJLa^JI _ o.SJ_*io J^J_j 4 o n i l ) 

(jjS'y. »JUJ JIp ^ J,.«.,.t;.H /»l& jU t ( i^UJl cjIjU.^/' i^JljtJ CjUJU* ) 

<L_«tf>Lj>- Olj~o-«J ,*-X^Xj 2 l^jU>JUt«jl vL*> t 4-> rail -A^-JJ I i ~£**j\ Lji^J 
^1 ) Oljl^l ^jA*-> iUWJ| J <L!*>Ux~-^l ^j,^*.; jlXoJ kiilJD 49ls<s>| Lfr^Jj I i_,.., -> -j 

jl50>j J-?*-^ c^aj -^r>i t^^ J^ lj^ <■ *JLsJl o-i* ,_j» • ( iSj^y c ^-^ a^j 

J;j O'jL^jJl . 4....JJ JU>-j v_-wU- J^-^ A^—i t^ ^i^J*^' SjS'i JJl ^s »_»15 

Cj15L^JI . 4£-JjmS\ ioUjJbi^Jl iaJaJi iiJa ^s- dili JLp ,_}-^>«J . Lg~; LkJ S-S'^Jl 

t JJJ^Jl fUiJ iaUJl JU^^I Jl .-ij.^; 61 v-^i . dUi JU- Jli. ^ ij5^Jl 

ULSij >iJL.Loj ^b 7t_»^J ^1 cjUI^^I i fL$-Jl ^Xid* f-yJl j^ ^ ,_^ 

cJjJJ c>fri« J'-^je ^ <■ i-Jii^l ^ Pj-^l l>i* ty* ^ I Ji^a . if-jjUl oLkx^Jl 

• ( c;y^ 
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JJLiJl ^ ^ . 3 

A~Ial»»j ,cSj *W> •ill -cSvidj '" " a JaJ Lo-0>~<JU Oj>j ->J . lo. « .t...... o jl ^ A b , .J 

^Jlil 7v '..r-M L»..t.,T,)l <uJ2JI jijJ*' J J Ol~»Ls-jj£~«JI Ajjuij <LoJaj j ^.. ., 'J l ^js^a 

. Lf^j U-J (_$JL^LsialJl 
<udaj j/l jy 4 g: .,. t . <J I g J_*jC~~»JI _ ~sX-?-y> i Li-iJl <U-liil LjL>- Ljw=>_j Jj 

LJIp LfcLc J^j ^Ji « Lxi_dl s iJkiVl jl (Batch) JUpVI fLi^l JLp jS^y jJl 
_jf Kernel) '<\y J}^ ^y L»jLJ! ^y _xi JJuiJI ioikil jli t cjL~.U-j_^~JI 
oljjjl Uo^ j/j ^1 /»l^Jl jjlp . i-- L-Vl /»lf<Jl v j-i«j *'^=ri ^j^ (nucleus 
J-£-iJl ,Jf- J-toT»,ll i^^iJl jbiiJ—u . j, o../zo.ll J_i ^ jbj^jl 1 , ; ,.,M,a. , :Jl) (J-IjCj 
£*'^ J*- *Sy>^ ^j <■ fL^I oa*i* jj- LjJ^Sj t iJ^^-. ^Vl idiJVl ... 2.1 




JAiJl f Ui; oLji_ : 2.1 J£-i 

SljJI . 1.3 
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. (monitor) ^li^JL *Ulp ^i, t flf j| ^ 

(sheduter , f L*JJ jjfcj <k_^ ^*, ^ j^, i _^ ^, ^ _ 

. dispatcher) 

• c,,tl j=ri **_>*=~> ikJ^. »1$J| i>JLw _ 
»WL> ' (Synchronisation) ^IjJI *JL* t j^L ^ c,W^I .j* 
Jl ^ a-oU^Ji ja: 4 ul^Vl j^_ J t Uf ^SUJl ^ . f l«j| jui; 
f L«Jl pi^ ^U^l ^ ^ s^Vl (.Ljljl ,JU . ( JJl^Jl JaL- ) ^^f 
J*JI Oljji ^ Uo^ r l^Jl jJL hy- jlkr rcJjJI ^ J s/iiJi r ij J 

■ jW^ 
t (assembler) J_,jJ\ ijJ J OjX fU J-£j^_, t Jii. :&>_, ^^ 

. fljJlj JL^pVI tjibi*. Jl SjSIJUI ^ oljj- 

JUs^/l jf fl^Jl y, (|t £Jj f^P Jp £^^1 I A* ^j i i^M i^i Jj 

(Virtual memory) J^jJl J i^jti s^l ill *^ij ju^ 1^jH\ jbJLi ^^4 S^lUl 
j_^,aJl II* . S^IIU (segmantation) *~- 5Jlj (paging) >^aJl oLU* iikJ^; 
_j! (mini) l^u»j oL^b- ) Sj~£Jl iJUill olS oLSUl Ijj^o^ 0^1 i j&- jlS 
f-j—J ( y-« jj— - -*j j-jj^-^r' jdj^ J Jj-AjjJI oI>jMI /^j t ( »j^ cjLjIp- 
^JJl UNIX ^y ^ Js^-iJl fUil jUo-l jL^Nl ^ i>-l J3 aJ£U o 32 jl 16 

* ^ * * / 

.*Sj\>*j> illi^i dUJl) t JUfc^l p by. ^ p\ ^jJJlw Uily> SjS'lJJl , £•■ 
(Memory MMU ^Si L&*£i>^j> iJL»l5i oljb ^ 4_L* ^j^J -^ f_j5J aJLs- 
<_j 32 pjJ ^ _>j — ^jj^jjSL~d\ (jJLJ aJU-JI ^ e-i-Aj . Management unit) 
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(national NS 32032 t (ATT) WE 32100 i (motorola) MC68020 
^a./cWj *.„Jci\ ol_Jl»* ^j L. f_«^ ji\ (intel) 80386j semiconductor) 

. S/IJUL1 

(input-output) rlj^l " ^^1" °^ '-M 2 * 3 

i*Ja_JI jjSJj . Lgjlj.^ -jj olijj_iJlj iJx-^Jl OljiVl i-ilii** iko.ljj ,_ s 1*aJI 
CjI^_J jl i iJilaJLs SJb-j_^ j_U : ~ ,,ll oljiVl 4>JLjl«j »»— J 4_5jJ>JI J-ji-iyl 

SjL-^- i_jL~>- ^ ^ Ijlaj . j-oxiwll! SjALfe ioljjj ^'j?**! <■ (channels) 

i£j-j>«jj <. ( olJl?-jJl i-a..^lj ) Xs~y> JS^J AjSkuJl olJa-_Jl i-ivj p^ 

^y **oji I4I 0UJ9 tlj?-| OjJl»xi— Jl JjU«jj c (handler) ol-b-jJl oi^l ^Ji£j> 

_ JUjVI ol'jb-j OU il^l jj . oLUJl .yjiaJ «J (buffer) ^jb 5iUl 
Jp Sjili Spooler ^JC i^U- gAj, ik,l_^ ^kl Of ^S ^LxL-iJSVl ^L^ 1 
«JLa <_JJifc . Oil**^* »•*»■ (>» ^' oLiUJ *£~JjCaj ijlji* U-U* aIj^-1 

^y J&i, r l^l _ JUiVl olJb-j j.wcuJ.1 ^ji . (Virtuel terminal) 
' * ' f * > 

o^U-Jl ijbj . 3.3 

. <U*jD AJtdJl pllaj _ 

. A<»jCLu»*JI OUlajt«j /J^l jJ - 

. ( rwl^JI <U^o jl SJLjj ) oJlpL«*» »t/o| j _ 

^ Z2j->-y> L<Jli (_$! ) (resident) i5lj jj_Su 01 ( ^Uj Cjlp^*>tJl ^ya*; 
jjS'Vl JA^I fU^ jy f^^ V-^^i l^i^>« <ll«Jl l,* «^j t ( i^Jl o^llll 

jl iijjo iiljia^l ) <L>-jUJl i_fi\ JJl ^y job ^- )ll ^layJl l ( *V»L>- oljj ) ML»Jilui| 
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-U— L (Directory) i*iLi jf ^-^ dUAJ J-.. * , :-. . ^jiJl (»Ja^; J-U^ jj-U 
«_j»j>J JL_>-j_fl j^j — gi ■ s j- s rj (>* *^ J — '.J ' o}L>*~Jl ^yiau j^jj . o"}L_?«-JI 
j^ ( hierarchie <L«jjlj_^ ) i^l^ J5Li i Js- V §. o Xa\'y ^SU^JI j^ t o"}L>wJl 
^ t^b; .^L ^-—J jJiyJl «JL* . V- 1 -^ 1 ^'^ *]*■*!# ^-A^ 1 r 1 -^ 1 
^IkJiJlj jl~Jl pij ^-t. ) Jftj-iJl ^lj-^j i ( *•— I ) J=r-JJ .yi^Jl J^ 1 

iAJ *\* -lj; oL»jl**Jl Ub AlJ ) Jlxu fylo otJ^=-Jl j^-" jl 1 j5^>j 

( »Ji^ £»L^. jLs i j4*^ p^^'HJ ./Lr^ £Ai ^^r— '"J^ <■ ^ ■ '-^ 

. (index table) cjI^j^JU SljJL>- J*»c— -- v^>!&>*-Jl 

^U-JI JJ ^JLJI Jj*>- <y jLc, of ( o^U-Jl ^Jb tpJl^ g*UjJl ) o^Jl 

. ( I^Ljui JJ fAyii <j>ji *l*M ) «^b ( ^l^J J* ^•Ij*' ) 

J^jCUwJI ** JUaJ^II .4. 3 

« JLiiJl jlj-sJL J.-o.nI.^oll »»^j Li-txJl /»llaj ^ j~>- jll j^j^wjl iJl* 
4_j>tfll_jj_j * -ili jl J_*jCU~»J| » ; U T,,.^ JLaj ill |JL_A> 4h..ilj— >j . Aj fc Jial />UaJ 
jl t (editor) gr.a'.all t-Jlj-il >^->«j ajj^Uox ?vl^ 0"!)bj^-i ( _ 5 Uj jl (_jl t ^jl^ladl 
»UajJl Jzk_>o jl t (link editor) ik-»jVl «_ii«j (compiler) i_i_ rs <aJl ^JL^-o 

. oJLfrLJ.Ij jjjla'11 5JLpL*« ?y \j> *Ja**\j> a X/i'"t 

. ,U^Vl 
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l*j\>- .5 . J 

(multitasking) ^L$JI fcju^. J-Juidl iJi-lf ^aJ of Jl oil oL-U-j^LJl 
. <— ilSj (J— rful« J5wj JJuixJl *>Uaj oL_jX~*» i-jl^wj aaJjcl»J| .^jkLUJl 
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oLJL*Jl (vi^dl ^ l.^..U^ui\ iJilSU i- — JL. o _y5f f L>Jl iJUx* JJuSdl 

i_jl i* Lutlwj L^SJj 4.l.tt.T>„,j iJuLk* f>L^-" >»»«Ij aJUjI l ij JLJL» l_ijLft ■A gft'll «a>Cj 

. ojJIJJI i>-L~^ (vs~><j Jlp jl /j c-sJl (»^j*>»5j JLp A*j«j oLjjcII oJla . SjJIJJlj 

fl*Jl ojbl . 2 
US (task) « a»^JI j fj^i* JuJ&£i p^-" ' (»W>" •j'- s l a^JU^j «— X-Jl JJ 
L^LaII a^JLcJL jv-SoxiU l j-^w i_j^»J ,_Up i»*«jjj v^ji cS^' J.«j«."»~«J1 Uljj 

i-^J^I JL**Vl <-ipyCj IJLJ -da-^ljj (^JUl ^jlJbxi^l fj^iJl J^nlwJ t JLj>- 
t_*>«j al^s APja^o ^ SjLp IfitSj ^fJu jf ^5Uj JU*Vl oJL* . L^jj L-i J^lixJlj 

i_nk>^ ^ oli^UJlj J*LiJl fj-^j^j j^^j N of ^^u <&? ,ja .>-JLxj of (jSUj 
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Jj^Jl ^ r llij jJLsSi : "^ 
^ikj JaJ^lj 5jij>Jl oljL-il JiJ-o ^^ ^JJI (operator) pjj! « Ut* 

i ra../>,il Ol —JCj" v»Aj — 

i iajuizjl b~J> - 
. (console) iUaiaJl ^Js- ^yfjf- - 

: ( Jl^l > ^ t » c » ) JlxJl JCiJI > ^ gKj, 

t ( NL^-I ) oljJoJl JiJu; _ 

«.( VL^I ) Oljjcjl JiJbu" - 
<, Ja « ., riH ^^ - 

• o^ J* J u^i ^ ' &* ^ ^ ^ ^ ^ ^ l ^ ' ^ 
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I j* ' tSj^T i«- j- . J*JI ,y «^jJl JU*M) i^baJI SjliNl <~>j J*-f 

SSCJi ) UL-^I ^jl^I SL-lj-. fl*y J^i £>j^ Ujr— ^ o? «-« J^ 1 

^jl^Jl ) 4J>I>juJI oljjkJl J_|JU^ JU> SpLjJl ( !jLL. t (petri) t 5^ r Jo 

. l^, LJ JpUJI J! ajUI JU^-Vl oJl^J 4juIjJ^1Ij ( parallelisme 

^IjJl JJa^. ij-t>L^> J^ jlSlJU t 4JKJ1 iL-j J*j«x~J Ua^- t ^U-Jl _ 
^Lk*Jl JJUu ik-ljj.*^ ) fl«Jl f-~U ipr-Jl y^llj ^^SajkJl J*Jlj 

c ( flf*JI ij-i **• " ■i>a «ii i 
. jJL. JSCi, L>' jl <, J**JI J '»j^> fl**Jl Osi J^Ldl £^ U^jT ^L-Jl _ 

i»4«.ll m$a° . 2.2 
. JLidU oLJL^ ^fi- ijLe- fl^»Jl Oj^J t { JuAci\ J**Jl j_^^j iL>-^« *LjI 
li_A . ^LJLi }LU jj_>j U-J (JKi fj-<i>« (j* SjLp l^lj-* « ****J' J fj-*** 
Jjuidl fit; c^J flfJl -M^ o* '-M' &>-j* ^l J-^sJ L»Xp LJL^Li 7^4 f^iJI 

. ( fl^Jl iSjdt ^Jbe cij ) 

. 3.2.2 o^iall ^ j <*fJl i-ivlj 1 j^jw Jr^" 1 
fl^jl ^f J-i-iJl flkJ 4-Ls^laJl f IfJJ 4~— dl j^s^-VIjj t processus 1 iJLw>JI j 



i*^JI o^U . 2.2.1 
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: OjSS of CjSUi oMUJl a* t ^u ^i ^ ^j| 
. ^JUJI ik-j^ .Liill ^ ^ ^ i^ji : ^Ui_ 

L. AiJJ^Jl AjljJI £^ iUJ| 4 0A £»Zj JudJ s>*U. ^ ^J| : iy >± _ 
ajljll ^ MX CJIS- ty i •iolji.l tgj^-l jidl J ^ ^1| . jU a^l J _ 

. U 4-^Maii pj v^^llali jjjll jL 



■ : ..Mi .- 



.1. 2 



HI oNUJl 
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U<Jl O^U- . 1.2 JSUl 
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j* SjLp j-ijjl . (pointers) oljJi>« ik^ljj cjLaUu ikjj-o ipjj_« jv'b* 





W*M^ J** 


2.2 J£i 


4jI Ju r«M* 










































J^>> 


J^V^J* 


i^i^Jl il$J 



















1^* 1 jjte- 3 j~4* 

i^gjl oVU- JiJUj . 2.2.2 
jtff $L&-] ) iJbJl o^UJl ^o^l ^ of UlSCL 4_^11 ilU- ^ x* 

: ( oijJl ^^ ^ sa^-l_j ^ 

[a*j>-j fiafcj 4JU4JI 4*£aJI _ 1 
( JjuJI cJjJI CoLj flliij| t (^jjjf f-UaSJl ) i»^Jl jjP i>jL>- iJiU- t_~~o _ 

io^Jl JJj t SjAUJl AfJl i>jV ^fj ^ itfJUa lij ^ *JjJjVl Oli i»^jl 

^JjVl oli SjaUJI jil^Jl jli 5 iUiJl <^JL i^UJl ciU; (5jLj i^jLj 
J l^-i; *jjijV\ oli ^1<JU uIjjj ti^ i dLl* JSlio UJLi; ^ \+J6 
t tranche de temps cij i*ki 1 ^o; yijVl .1* * SjaLLI ^1 i>JV 
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Vj UNIX f UiJK (multi-users) ^JUicJLl . ^ Jj^, jjtf j UoC ^ J 
oLUJl oUJ (real time) J*ij| cJjJl J J«; ^J| iJiiVl J J-xl-I 

JSf ^. ik-l^ iL-^Jl <JL^tf l f- i; iJUAJl i^Jl UjJS ^Jl <kl»Jl i__u _ 

i-*JN j* *pjj^ li][ ^ <■ i~*A SjU- jUiJl ^ c-*sf j AS 5JUiJl i^^Jl oV _ 

OjSj of ,j^*i 4oL>Jl oJLa (. iJUi lil TT-yva: SjaUJI AfJl i>^V (j-ij ^ 
. y> M ( j->-b ) cjpi jiu of ,^11 J^ SjLSI jf tbUaill 4 iJL-j 

: If^ljT t_— >■ JyiUJl aI^oJI i*!^/ ^ J^--^- i^ltajl i«-fjl _ 2 
t ( ilL-j ) *)Ui i^ <y ij| ikU- ■ l j .- 1 ,„. _ 

. ( J*ill cJji\ oa~- ) c^pi jj jLk;Vl sju oV_ 
. JjtJdl f.U«5 <> I41JLU as iL.Uilj <JLJU)l **^Ji oV _ 

3**Jli SkJ^Jl oLk*Jl *-*>- . 3.2.2 

plfJl ikwoljj ap^JLo OjSJ of jjSUj V i»^-Jlj i^UJl c^Lk>tJI . a*jw oLk« 
j.LjJI ,>. %L» O^SS Of 0^. **jj-<Jl oU«Jl o|» ^-SJl J* 1 tS>Vl 

^.j-^ *k>-lj_; Sil^Jlj ii J-r *Jl oUa*Jl aj_* Jl 5iUI 4 li<* . t5>"Vl 

jJI oUaxJl LfJl : i*^l Jl iiU- iSjt-\ oLk« o^jj t ^^S^kJl J^JI 

. i^p^L <c5^j »a>-j Ji\j Jj^i fit; i^iij 
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i!U- jJ^Sw SaUV ijjj-^aJl oLk«-Jl oLpj*^j. ji£*l ^ ^JlSUl i*^« 

(Program counter, Compteur ordinal) p^lj^l jIju5 wJLtdJ il>-l jJl (-AvaljJi 
c iL.l_pj iIL«i 4_*fJl ij*; V L.juj>j . t_^.UJJ <s£j>^\ ^3UJI ^ *j>ryA\ 

. ^J^UJl ^ oLJ a . « .<Jl oJLa *~»Jr t^jJji viliij I g . a',1 Jai*- iJU^ *■!>>-} '-^i 

aj'^Y "-jLSj-JI Ak—ljj SJUai^JI ol^-JtiJl ^ i*^Jl i.a.^lj iSy^^i 
^-is*l_jJl ^ ij-^-jJl olj-JoJl iJLp c <*-5l>Ul J-SLiJ, »L$JI c/^U- cjl_ ri i-. 
V-L- 1 Vl j-^LuJl i^J t *Lp JSI^jj . J;i..,t,:Jl /»UaJ JL5*j J-Lcj (descriptor) 

: iJlxJl 

' (delay) ^tll _ 

^> . s/lili ^ ^asUi <-Ly3j jwbc, ^yj jyyi «WlsJl ol^JoJI 
aJUI i*«Jl ^i^ij u |^ j ^ j jUi-vi J f l^Jl oli^lj ^j ^ »UajVl 

o^ ,> Oj£ of ^ V U«J| oV LU jf f l^i J jory_ V c aJLjl villi, 

• s ^ ,> U^Ji*. ^ jikj^i ^ f i^ji i^si iiu jcLi of ^ 

0- ) jULd^J Jj_Ul cJj jU*! ^ v Li^Jl ^l^j ^f OjS y> jl IJL* 
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cJky\ » C.J..A i oUij ,j*( Sjji ) i*Sj J5 ^ U^a-s fj^jj j*>-tJl j-s*^ t^ ••** 

5_^^J jliio^J .yU^} tiij jj* (_£jJj>«j jj>-UI j**i«j i Ji_iiji»jl jj>-lJI" *~-^j> 

. (timer realtime) ( J*mA\ cJjJi oJL*I 5jjj JS ^ »jL~>-l 

i*4-JLi Ofcl_,ll ilUJl ^jLc (_^ji>o (statut) ( ilU- » jJoJl jls t i>L$Jl ^j 

. o_j*l>Jl A^JI i^'il ^ pLfJ' V^i^ S_jI>^' _r5^° *l>»i-jj 
^ *Li]| t «fork> _^»Vl Sk--!^j t i^^JLi l ^SU i t UNIX Jl« ^ Lb; ^ 

t <U^«J| i— i-^lj ^ oljJ£» iia^Aji IgJiib- |»^wi fLfroJJ iwljXJI lj>sjii\ . «'CjU>» 

tuIjJLII a?**- a»j i^t ) t parent >X>j\ s p^ ^ fV»-" ^* »U«JI LuSUj V <lV 
(sons ) iVjVl f^J ,y flfJI *^>- ,_yU J^^mJI ftLsiiJl jji ( «i_j?-j-« jjP LfU^J 

. «enfant» 

'■'"„• - <-" ^ } 

(input-output frLr-^ 1 - JL^o'tfl olj_J <jj_*. ^1 r 1 -^ H-r^ 1 - J^^ 1 
js^j olj— SJ* ^J| 7rL-**i l^UJl «jli[ rt-alijj t ^ o . j .a. U 4_^wx>mJI channels) 

. . «!l jJaill jl ol> J .ya. l l 

Sl_jJl J*^ iSj^k . 3.2 

/.LfJI Sjb| c^Ulj^l - 1-3.2 
<JLL5 i>-<L-I oi*-lj>-i : oUI^V^II jj. t ^ tt p.ji Aia-wl^ fL^j! iji[ *£ 

: JliJl Jjj-, JLp ^ 5j_^Ul *LwVl 
: _; jXc: ;L-L-Vl oWj^-VI 

SsJ^Jl ^i 4*^. JU.^1 : INSERE 
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. *>J*Jl ^Jj J U+. JUol : INSEREH 

. i*ttUl y I^a g\j>\ : ENLEVE 

. h*syd\ vjjt J h^A *i\J>\ : AJOUTE 

it>JJl J SJUi 0j5S jf v-jt« jJl 4*fJl jl>«iJ : (Shedule) ORDONNE _ 
. 5)aI»JI />lfJl 1>S^ ^jAj ,_£ i»^Jl j& vi-J>«JLi viilij iwJtJl 

J .-AJj-Jl <JL*. Jl JUAM J>y Jl Jl (i^. : (dispatch) TRANSFERE _ 
^-J^J SjUL. dUij S>*L>Jl ^LfJl JL-ft JL* J»jo ORDONNE Aj^\ _ 

Uf t SjaUJI ^IgJl i>jV v^Jjj 3iU[ JJ USw>UjJ flfJl ijjJjT JjJku Jjl>«d 
^-f, J Sij-^j-Jl i*^Jl Jl r L>Ji\ JJiJ J>UJ TRANSFERE ^I^V 1 

. Sj^Vl «!* J Ji-JLcJl <l)>i S_JaUJI aI^JI i»J^ 

• sW 

,y\yA\ J_u_>«d jjjUx^Jl *Lf« <la_-<lj_j «._ JLLjjj 4 ( j-«ljVl <>Jm> »*«[ Lia 

. iu*. ^^ jUtt^l <y i»*. JiUil : SIGNAL _ 

. I-*. SjLi[ jlkJl J ^.jj : ATTENTE _ 

. ( Ufy\ ) jJUdJ : SUSPENDRE _ 

i 

. «_U« cJlS" i*4* JJlil t Jili^J : REVEIL _ 

(Semaphore) 4>JUj| jL^-I : P(S) _ 

. ( Semaphore oljLi} i>-jj ) a=-JJlXJI J^l ; V(S) _ 
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J[ s^SL. ( oU^Jl A^y ,^>. o\j* j\ oUjLw ) 4JL,., JUjI : ENVOI 
<^~5j\ tJl ^IjVl.i*^. ikjj, ( oly* jf ) <1L-j JUu-l : RECEPTION 

^IjjJL. fl^UJ £wJ Ij^^ y\j^\ l^_. . iL.ljJJ y.\J ^ SjU ^ JjVl 

oULkaJl t_l^jj l^i >~£-J> Ija IS" ^ j^U Kjio sjLJw j.j «Semaphore» 

i-S^ii*)! ijlj_Jl f^~~ij ^jl L.01P j-jJij J_5L~JI ^ p^Jl IJU . {y\jj> 
: ^ Semaphore i_«Jkj . ^A^jc^a «jl*- -^ ^_w.L>JJ 






. Vj P L»j> j^-^e- - 

* ' " * 

4_»froll jli i LJLu jIJjJI i)j <>,./?■» ?w^l lilj . 8 JL>-lj i ilJbJl i»J ^y> ^ n "i '. 'i j 

^j Jbjj; t i>-j-=hJl iikj^Jl ^y. ^yiJ Ux* *£ ^1 4 V aJUjJI . Semaphore 
. l^ULl ^^ l«> S-Uj . J>«-Jl ^ jUioVl ^ 5-^!j I*** Js'Vl ^ 

^ <j-4*-" ^^ J^" **^Jl J*^ "-^^ ^j^i ( «- j « " : ^-^ y'j' ^i' ^Ji 

. jUklJ JS Xp(chiensde garde) L»\j>- JL>-:>Ij jl ^jUill cJjJl c^« i oU: i 

iuJiJl J^ juji ( 5JL-j j\ SjUi[ >u; ^1 ) f L4J1 ^M jM sa- ^IS lit 

1 .L^ aUSJIj dl&j JLjkJI J^JI JiSLix; j^-i ylji a^-ji t Ae^ 1 »/J 
£jl S^IJJI ,_> J-^p oU-Lv j>«^ jf t Semaphore SjU oU-^J 1 JSL-, ^ 

. «JuiJj t^i-kJl J**!' (Jbj^ J^" ^JL**^! ri • • 
^li^Jl J*p SJljt . 2.3.2 

sJU-fjJ) ijj-iii -T 

tbLJ ^L-f Ji^i v-LS iyjJtJI «^» ' ^L*-' 1 Sj-^ 1 i> Mj L - 5 ' 
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. iJL-^ii 

M irf- RECEPTION (M, L)j ENVOI(M, I) La ^yJ iL^L ^^ 
oJi ^ uLoJl ,y> »jLp Lj iJL-jJl u^y ^L~»- x/IJiJI ^ jJ>Jl jlyp J-i*j 

olL^lj j>«j ^3; ^Jl jjjbjJl jf ) f I4JI *LJ JU Ljj t jLkJVl ^ JJL-jJ I 
. L» ,^J^I ,^1p Ijl.1 tjjji^ ,j]j . JlL.^ SjiixuJl ( U-g-*J I 

^ RECEPTION (M, L) i ,«:t; t iJUi t Ti <*fjl ^i" L..ijlp 

: Jdl J£iJi JU oJJti pz~* ^JJI ^ISjJLJ t-wLJl *ljsrVl *IpJ£— »| 

L ^ jlkiVl J «JL,j JL^-J (If) lij 

. L ^JTAJI ^Jj ^ i^-j-Jl M JLuJl £. Ti J[ izy- (then) OiJ 

5 L .-*> ^ Ti (AJOUTE) BUI (else) V\j 

. SjaUJI f l+JI i*^ ^ Ti (ENLEVE) g-l^-j 

t jlfcJVl ^ f lfJl iJN JlTi (AJOUTE) aUl 

i <JLi LW- ^^ikJl i^Jl Tj ^>jjci (ORDONNE) Lj-Jjl 

. . Tj ^1 ^l>«^b (TRANSFERE) J* 

. (end of if) li| iljJ 

•I^Vli . ENVOI (M, L) JL^Ci fJ »j aJUU Ti i^Jl of 0^1 ^jiid 

. O-LoCj A.***" ^JlXJ I 

• ^h^ 1 r-1 J* isj^ v l (if) lij 

t L J\ M AJOUTE (then) &J 
Ti J) L^p 
« ( Tj tfl ) L j.\j J ijy I JU«ll ^j ENLEVE (else) ty, 

. Ti^iJjf^fTjcJ^lSl 
_* »>»^ f^l ^V o-l J INSEREHTj JU»J &1 

5 (ORDONNE) pJkJ 

\ (TRANSFERE) JUjj 

S Sj*UJl f LvJ| 4*JN ^ (INSERE) Tj JU^I (else) ^jj 
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% Ti „ . 

(end of if) ,-j^. 

(end of if) ty^ 

±y> . 1.3.2 Sj-iill J LJ^li\ Sh ^ 4U.-...JI 5_^,L— Ml ol.^Nl 
V*^" ±~ J* TRANSFERE J-J ORDONNE JL^J Jl SjLiVjS^Jl 
**=r 0* • L ^*>Jjt *!■*-«" y* \j-ljVl d~>- iJUJl ^i s>UJl ^Jl i^N 
^JljJ ^ iLxwi ^ v-U^I oW^I oJU of ^i^^Ul (lt £*JI ^ t ^^f 
Ai^Jl IL-L-Vl ^SljJJl ^J LJUiJ ^-t jjl ( 5JUJI .1* ^ L oJiUl ) l#i*- 

^J ^Jl^Ul oJA £^ ^^J JLaJ jlkJ^I J flfrJJ obJl *>u">Ul . 1.12 J> 

. ,J*± cJj ov JUjO-1 J* ^jJI J^JI ^ (garde) ,^-j^Jl ^^J ijjj-^ 

^l^JJ <L»JJl Sjujj^ ijjJjl (^ji>~o ^ Lib ^ oLpUaiiNL ilaJ^Jl * L^«Jl 
JS^Jo aL^j> ^ J*Jl jjkJ U^ii ^UjLuJl ^IkJl v j^J^ J^i- i^Vl 
f-lfjl Oj_SJ of «^-s^ (j-^' l^* 1 <j^l> • oL.^LtJl ^j sjL«>- of Ojj «j— ■ 
f?ja J[ dJJi ^ IJJ . J-ISX <diij ^Uiil ^LSl pi' N j3 -uV( ij-^ai 
i+4* *kJ^ ui^J flki^J v* 1 ^ 1 ^^ • Os*-"* <_*H ^^^ "^^ f^ 1 
Of ,j5Uj itt^Jl oJL* . ^UaiiVl Ala-ljJ 5j-iL. l^kUi! i5j>«i (ij^ i^J^. t 'js*** 

pi" J-^JI «Jl* i JLi^Jl aj.V ^ . 2.2 J jj»i _j* L* U»p ^ ijU j^J 
, J^Lf JL& SJUjj Jif 4j_jJjIj i>JU* i*+J 5jLi| Jl—j^. 

2L^-jUJl JpjjAJIj <aUJI 4>JUJI CjLL* ol JjiJl j£»d i ^Ji ^ 

Jl o^Jl U> Uf 4k-lj* iJUJl J^l iSj*i Uxp ^L. > J^ Ul . 
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: JbJI 
procedure TRATTEIT (LITi); 

i ( c-Lkii^ll £~» ) 

.-ijytjl f-UaAJ^I i^JU** 

5 (LITi) f-UaiiVl IJLfc ikj^Jl flfJl *>«jM S*lji 

ORDONNE LTTi ( i~">Ul <>» JjVl i**Jl ^ Ti of J>^ ) 

ENLEVE Ti de LITi; ( LTTi <y Ti ^\ ) 

( jlfctfl ^ f IfJl WV ^ Ti ^1 ) 

TRANSFERE le controle k Ti ( Ti J[ ^>ci\ JL-jl ) 



<^V ^ SjU ^j LITi i»J}UL jJUs Jji\ : La ,^Jb-^U *I jS j-1 
f JLo Ujl^- ^f . C-*. i)L,j jku; ^Jl L LOUIS' oUUaSJVl ^lastf jJl aI^JL 
. aJUI oUlkilNl _,ks ^Vl fl^Jlj t l|tiy ^ Ti 5>J*J1 Jus £UmJ^I 
t Ijl£a . Ti ^\ j^SUJl t-J»JL ol^ill ^y 4jf 5Jas-">L« v_*?«j <. i£j>^ ~<&r ,y 
«-lA3JJ t ilUiJl <*4<JI ^ ii^jjf ^^f SiU ^ pf-»-« j^ f-UaSJLi aLlojaJI fl^Jli 

^ i*j-^j* cJtf Ti ivgJl 6t ,y>j*t Jvu, j* U5 TRATTEIT *\j>^\ 
Jj> ui^j_J jt ^ ^Jl ATTENDIT (LTTi) ^Vl JLii glkjy ^1 yUadl 

: JbJl jS^Ji 
ENLEVE Ti ( *JUi Ti ) SjaUJI flfJl Wj| ^ Ti ^l^ _ 

INSERE Ti LTTi iJ^Jl ^ Ti Jl^j.1 _ 

TNSERE Ti S^kuJl f IfJi i»o"y ^ Ti JU-4 _ 

ORDONNE ( SjaUJI ^J\ ^f, J Tj ,»J ) _ 
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TRANSFERS TO Tj T j J[ JL-jI _ 

jL-J-U cJjM Jbs-T _£■ 

: fj^iJ ■ u^l ^H»Jl <^-5~« SjLii £=r-j~S UJL>-b ^ 

• ( ^J* uO^ ) ^jM a*™. J^- ^H*" jr 1 ^" J^ - 

. ( a^\j>- ) ikUJ Jjjt jU&l -Li _ 
1^1 U«jT ^^Jj . aILuiJI UfrJl ^ Ti of ,»J) <. JjVl aJUJI Jb^U 

^ UaJl *Ua«j ^ ) XkziiS oijbw JJ cJjJl u a»j ^Jim Js- jU&^I ^ **y*f> 

: UUI OijkJl 

Procedure RETARD (valeur ) ; ( *•-» ) j^b *l ^i 

ENLEVE Ti; SjaUJI ^1 i>^ ,y Ti ^ly-l 

INSERETi; OL^JU S^kuJl f I^JI **ry ^ Ti jUol 

ORDONNE; ^ 

TRANSFERE; . J*i 



, ^J| vUi^l SJUJl ^> iSJ^i js^tJl ^** <J f Jl f U J^ j^ 1 
£jU,j . J..,.7,..oll JLp V 1 W^* <^- M* *>J/i t^l «>* ^ «/* 
procedure TRAITEHTR; ( SJUiJl ***J» Tj J>j& ) 

UJb-lj» 3>^JI 4*«UI 0* Jj^" i**-U j^tJ' jlj * U^ 2 * 
« yup i ,y ( Ti i^JI ) dlJUll li* i*J cJtf 1*1 

(INSERETi) Sj*M f l*Jl **M J Ti JbLi l (^^ °*i 
ORDONNE '^J 1 



32 



*>j: 



TRANSFERE J*' &i 

(end of if) lil A^LgJ 

y (P etr i) u$Ji> aSLxJ JSiJ. Ji2jj> J^U y^ <i\ t S^iiJl oJLa ^j t JA^rr-- 

i-Jj-i ,>. iRMX/80 J-kJdl r lkJ cUi JLp J_U5 JL^Lu- . ^UiJl cipi 

. INTEL 

iRMX/80 (>UaX)l J^l . 1.4.2 

,—aJl ^ i«UJl telAjSti ^JJI iRMX86 ^Uijl S\y> IIa Jjuidl -ItJ 
. li^J ijj^iJl JjUIj o>ljJl J^f 6yjl fJsA> jj La . ^.IxSJl IJLa ^ Jbl 
^ JSL- JV7 J* Sk-lj, JJL.JI Jbjl p^ JSU^JI ik-l^ f lfJ| ^ J^UI ^ 
i>JV ^ Ujj i JL*l»:*) s^kuJl Jj'L-^L i*j^ J^ Ul &j>z «echanges» 

. JjLujiJ s^ii^Jl /»Lf<JL| 
: j* ^Jlj 2.3.2 s^AII j, RECEPTION LuJl ^b RQWAIT LuJl 
MESSAGE : = RQWAIT (ECHANGE, TIMEOUT) 

«ij£-. v±~~ J-SU-jJl U* p-l ^ Jji jl^> je SjU yb ECHANGE 

u* y^lJ-51 ^j^xjl ^-1 j* h^j-» MESSAGE ^Vl ,, *Pj-^ r <]L.J\ 

( *i«J pi-- i ol_^ ^f 4 iJL.jJl ^j, l„j ) iJU-ji ^j ^ ^ j^jj 

c> Ja; <<0>> M| t ( j^til ) jUtt^J ^^1 sjuJI ^p Sj Lpy> TIMEOUTj 

: JUII j>cil ^j ( ENVOI v.— b ) RQSEND LuJl 
RQSEND (ECHANGE , MESSAGE) 

^> > ci^ MESSAGE; JJL^JI Up ^ ^JjU^ ECHANGE 
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. MESSAGENIL ii^uJl ^ «i^>-_>» &Ji ilL-j J—y J I j£*j <■ ( J^ a j^ u ' 

(. iRMX/80 J_Juixll fUsJ &— 1_£ «w^ ^^ dJliJl LuJI t il^JI ^yj 

: JUl _pJl £. RQACPT-. dUi J-Lsjj 

MESSAGE : = RQACPT (ECHANGE) 

^ <Li«^J (V ^j ECHANGE JJU-jll U* ^ l^rr« iJL.^1 _p> jlS" lil 
IJLa j_*Jl ^1 4*^JI ^j t UJL-jl ^ *pjli iJL,j Ola Vlj t MESSAGE 

. jUil^l ^ iJbf o—J fjuJl 

JLS^tJl g^uJI J*>U. ,y .U-.-Jl ^ <aJl . 2.4.2 

lp 4liiL>t*Jl «^ i»l^Jl JJjw OVl j-U>Jj 1.2 S^iiJl ^ Ji*Jl ^jj-xi.^1' 

(petri) (^jX; a5Lj Jaju 3.2 JSLiJl . (paraUelisme) i^jljJl y tj^U-o j-** j& 

-i^_o ik—lj-j iSLiJl J-pMj ,_^ i*4« J-? Ji»j . /»L^«JI {jg J>-laJl i_a ^j7 ^1 

JLidl j_jL> ^ ^ i«-frJl* i ojL^Jj l^jy 1 !»i_j»Ji Ijl» 0j5o Ux* . ( JiVl !_^Lp ) 

iL bjj* io-frJl 4kjj*Jl /Jlj^Jl ^ (_ff <J_J^*i ^ LaJLL*- i ( jJL**^ ,_£ji~*jl ^ ) 

J»Li ^U fL+JL ik-ijJl ^-ilj-JL) jrl^V 1 -' J 1 ^^ J^V 1 ^W^ 

y* . JJL^Jl ile- rj^j rlf^l; <1»£/»JI _z* £»IjaJI j^ i^j'j 1 " *LrH ^**JI 
^ aLj^ji ilL«j jf SjLil ,»il_^Jl oJL* ^ iLi^dl (jeton) iiJJl i_^*lo t /<-»l_p1 

. ( iRMX/80 £ iUJl 
Of ^pl . fU* 11 Ori (*- :- hl J J^L-*^ ^Jb^-J 3.2 jSLiJl ^ ^ji a5^J 

t *Lkplj (JUI JLAull *0j ^1 lil J-^ . iUxJL. L^JI jLlJI *L^. »jjVl j^ U-^5: 
. 5-.LJI ^I^Jlj JSL-^I v^ Ji p—^ 1 lT* 5 ' ^^"V 1 V- 5 " 
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(IfJI JJLJ (pctri) gjj «Cji : 3.2 J&i 



MESSAGENIL: = RQWAIT(P1,0); 
CHAR: = RQWAIT(CONSOLE,0); 

CONSIGNE 



• 
^ «ijj{ J^" 
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RQSEND(P2,C0NSIGNE) oil i Sjl^Jl j 

RQSEND(P3,C0NSIGNE) &\ « i^will B 

RQSEND(P4,C0MMANDE) &\ i ^^ ^ i 

a)UJI SjLjJ 

Tache d'affichage : <j*vJl i*** 

repeter sans fin ^ ^ ^ 

COMMANDE : = RQWAIT(P4,0) y&i ^-L. J>j, 

• affichage correspondant a la commande 

« 

RQSEND(P1,MESSAGENIL); jl^ScJl il*! 

fin repeter 

Tache regulation de temperature et changement para metre : 
repeter sans fin ^ ^ jJL , /^ 

MESSAGENIL. : = RQWAIT(HORLOGE-TEMPERATURE,0) ; 

• regulation 

• 

CONSIGNE: = RQACPT(P2) ; 
si CONSIGNE < > MESSAGENIL \i[ 
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alors 6i| 

• changement de parametre j--^- 11 Jj-*~ 

fin rgpeter j'j^l ^i^ 



ojlj-^Jl Jaws i»^» *_» if;L-i> ,y> Jai^oJI J-J-^J k.., A .ll i-*^« 
JjL,j JUi3l ci^Jl ^JL* LjJ J-ji jJl JJL-jJl ^ «l*-l* J*JI J fj*y 

S/IJUl Sjbj . 3 
L$XL jJlj t (IC) 4_JL.LSi oljb ^ iLCl^l 4 ( 4_jjfj_Jl S^STlJUl ) 4_I>Jl 

•LjaaI 4. T ; ^Lj JiUj *4»j TTj- 3 " * AJJ^ b if" °j' _ t p <_J* ^-»><Jl OjJIiJl 

« , r ... i j ) Jo »,:...< J5\J i_L>*Jl SjSIJUl -yt iil>u (blocs) Cj\\c~ ^,rt../?>J ^Ip /»i2j 
l y3~e>Z ^^Lp *^i> t i-ilf jjp aJaaJI S^SUJl <jj5i LoJl^-j ( ;_^5lJUl ^ o-L~«Jl 
*^i ol j_*j < jJL«aJI (J JLp JLidl j^Ja ^ A^olJ^j 0j£j ^JUl J^j>.:..>o.U S J S'IJL1I 

. ( CJjJl *jjj> fUai ) 4j>-jUJl o^lJUl ^ (ji^Vl ( ^...Lo,».V..>»ll oUajw Jaas- 

i.JlOl J^IJJl j* i^L^Jl ^ Jsu-j J>- ^ ^j S/IJULI J*iiVl jUjtL-^l 
^IjJ^^lj ( JibJl ) i y_J r J*zi\ ol_£ lil Jjkj JLi jJl JL.ttV.Jl aJUj jJUjC^JU 

. *->-jUJl SjJ'IJJIj iJ>Jl Sj^lJJl ^ j^ici J5Lij »i oLJa^Jl ( a—?jJ ) 
* L^J j" 5 j*-" tjj* L«i^ ^j^-^i p^ - *w»'* - ' i^UU* ^■Jli-J iUxu^JI CjL\£J| 

. Us-V J-- 2 *" JSw l-fsa-^j j^JiJl _L«l^j 

iw.L.Vl oLUnJl . 1.3 
: ^ a^Lol oUUp c _ r ^>- ^ e^l JUI Sjbl ^b 
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4JU3J ^ijb* ^11 f-SkiJI ^jliJI Jij>u . 1.1.3 

JLc. (»«_Sj iJLojJl . ' i—JLxi ) <L5Li jj c~— Jj ( *?•**> f ) ^J*"'* /jjU* ,5* b_j*jLj 
memory iJuJl «Jla ^J^j ) ^j-idJlj aJIjjAJI ^1 iik^Jl ( j i jL*Jl ^ Jiy**^ 
jjj JLajcJIj 5_L>LJl i->-_p i_— l?- Js-Ij-Jl i_ih>fc« ^ -jj jl < jSUjj ( mapping 

. <ui sjlpL»*JI 5*joIjJIj JJiJtdl ^Uaj 

. s^iL" JLidU JjUJI ijSGl -JLJyj (compiler) <-ij*ad\ *jh _ 

. JuidJ JjUJI :>j£JI r-biV (linker) ilajjVl «-i^> AkJjj as^lJI fLiVl ^UJ _ 

jj»(iJik^ ,^1^ J^-*^-»i ti-*Jlj (relogeable) JbJL>- ^ jjSTIjJl- :>jS3l ) £«lJ^I - 
oJL-jio 4_Ju (loader) <L>-jL>Jl SjS'IJlJI j!>^ jyi 4_I>Ji Sj-SlJdl ^ Oj->^* 

■ ( u^ 1 - "^ Jl '^S ) 

.(unit memory management) MMU SjS'lJJl Sjtaj IJ^-j y-X *,,a,/*^a ijjjSiV 
*l*> J5wj jvj pj»lJjJJ ^"^ Cr» i^a-,a>JLI (segments) S^Udl olj-?- i-i^»j 4*1*^ 
«lL»il (£jJ ^ia '■3j?-jj» <viMa>»i« ojli IJL5j» . iJ-l 5^?IJLjI j r&«ljjJi j^>«-i Ji^ 

■ ^JJj^ *Sji a* MC68000 
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iJL.jyUl s^lJJl i»-J . 2.1.3 

jC*j Jaju*w« ISj t i^-jZ'ja '^Tj^ J*^ aJLwwoJI l»J U? <jS0>j iJltJl ilUJl ^ 

jls c sj^->-jj MMU ojljJl Oj£> UvUf- . <d h/i^a^J\ SjS'l JJI <?-! — » ,_/ *J*~~i 

Jj_^cj ^ MMU SjIjJIj i j-^-J ^ 4^-J /.jl^ j^SUj JLfcrJJ JjUJI jjSj"! 

. i-^iLoJl oU-L~Jl ^J J,o.«.:, .,.,»» J5J oLk.it.aJl ,^1^- 

a-j-Sjj L yLJ ^ i Lg^j L*ji i i_i*ljj b pi go li dj_«5i jl lil i_^>«j . ,^-*j> j-^*- 
ojlj'b/ J*jc-J of jjS^i Semaphore f-_^ ^ iiolj^JI J^»f . 4SL-U1* oUutJl 

. ^-j^- f>L«il <Ja»-ljj 4-^jJl oJl* J1. o . < . t .. »| *. JV .. " j 

S •S'lJLM ui~^&& . 3.1.3 
( £"Lh ) fW-J Vlijs*" «/IJJl a- ( 4A ) "^b^ u^w=^i villi jJLo 

^.Aj l/^ *-* <va^Jj| 2/1 JUl i>-L-. ^ JLijj of J...<-~..JJ jSUj Vj 

. (load) ^.iJ^Jl l ^ Aii=J ^ p- 4JL jJ ^Lp J\ iJikiJI 

4 o j l SjS'li !jJti (j^oJt V Of (^f V^P <JjSi of (j^ jj^i-^^Jl iJL**- 

JLio SJL- Jl_jt t J*i>J.I {j*j . Jjti ,_LCij 4-»^il oJL* U ^-b£ Ujulp V} iL-ot» 
SjJj (dynamic relocation) ^ywiii **\*\j ^ij>^>. Js*^' r^ rj^i of 4_.fU 
1 li£* . SjS'l JJJ J-^sf JLucl-1 J* J^a^JJ ,jy>-\ i*^. J| ^IjjJ oI^Xju ly^fi- 
dl* IJJ OjL 1 j^j^j f Ip JS^Ij OjSi "bl ( Blocs oljJlUl ) ;_/! JJI ^ oU-Lil oli 
olj^i JSLi J* \+4u*a£ ^J UUc-,1 ^jlp ^ <^ibfe j^*.^ s^l Jill ^. <j»5 
J VI L*> iS^r C...J oljJLiJl tiLjji, ^^L-LjjJI ^^u^aidl iJU^ . (blocs) 
. *Lji* q . /!■: ■>. Sji'lJUl »JiJ il«* 5wU <l)Li ^Lj MMU Sjl jJl ij?-j iJL>- 

m 

i.U>Jl 4.1.3 
: utVrJ ^ Oj& ojS'IJlII iUj- *Jlw> 
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Jl ( X^ai djJb j\ JL*a* jp ) J_p-jJl aJLp ^JLZjS\ Jip Ij^li * IkJl jj& jl _ 

s^iJJi j, i^L~Jl Jl J_p.jJi iJL* iiijiij ;>JU* Jp IjjU r ikJi jj^ jf _ 

'- ; ■ ; ■ ■■■ ; A^LoaJI Aj^-Ujl /jja AiSvjiwO -P <uLft£- Jl AjjJiLo JjL»J Ala— Ajj 4jIa>J| 

oLi t (^^l ^-fr=r J/* ■ fU*-" . LjA' J SO* Jl .-sL^i^. ^1 Sjb'i/lj , : k;.:ll HJ-» 
( ij^^Jl J *lk^Vl iJLi^l ) LaI^j L^>vi JJ >»LfJl 4^U> J* J_£'dl 
i.LJ-1 iJLc- jli 4 MMU 6^1 JJI *JiJ :jb-j jj^-j Xp ^-SUJl ,Jp_> . U££ (j-J 
Jjla^- ij^j J,^ i-Sli>-» ou^ Jl <_j»kuJl jjjLJI ^ jup ^s jf ^ 
. U. ixtoAl S/l ill ( OUU ) oljJLiJ f l^i ^JL, J^jfe. jSTjj 5j_S-1JU a -y^T 

a .SI Jul <t>l— j *. : *hjj .5.1.3 

oUljf 3iL '■>[ dj> .iby" jl 1 jSUj N jJIj (RAM) 4_!>Ji S^IJUJ ^j^2i\ h>-L~J\ 
. Law'.* jl LSu U* xJbu jl Jj>m»j 4^-L*— oJI oJla jwJ . 4-^»L>- 

1 MMU :/lJLU SjIjI SJb-j JLjc-J •_-*«£ <, 5^\JUU jLj-i z^-j; *lyr\j 

* j * * 

. ij^Jl i>-LwJl J^IS ( cbUj ) *_— Lj «iJb J5 <. ilyj J SjS'IJljI JXd; JSxs- 

,J^ CjLj isL^L MMU fj-JiJ 1 jUj-i jlj^p Jl ^ikuJl jlyjJl i*^p JLpj 

t 0I1JI oJL» . S^liJl j-jLjj J^ju (controller) »_^i)l S_b»-j Jl jly^Jl Jl—j[ 

( oLSjL ) oljJuL a! ,^ll ^j^iwaiJ julp oiJU>t« ^ 1IL1JI *ij ji—o S-^Lj^dl 

. SjSIJdJ 

iij_Jt<JI A3-L » aJl lf-y^>uA ik~»lj_) ii5Li-JI aJUaJI 0j_5I JJl jj_Su I. 1 •& 



s it..k:ll 



L»jJl jj>-^l iJLa. ^Ja^j ^ J^jc:...«il ivflU- iJljf J^jJI J J...».t. :l l aU^ ^j 

. 4Jb«iJl Sj5l JL3I ^y> j£\ <?J>ji SjS'li JLp 
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iJLS^Vl . (technique d'overlay) L*JLid VI L$>~i pi J jJl oW^Nl 

i.UJl oLkjcJl i^jj Ja2i . cJ^I J t /^1 J*JI p*~£ J 0*^ iS-r^ 1 

Ju> If^i pj-J gtU^Jl ( f Lit ) ^JJ U i «-l»Jl i/l-ill J Sij^y USb t** 

. (Technique de chaining) lf> J£ J_jLJ a*j JlyJl 

W Jl J.L5 Oi>^j i^ ^J f^-"- 11 <>*^ ^y <J^°' (J* f^J 8 ^^ 

oJL* ^ya-^wft Sa\p[ i-~ ^rTJ 1 ^ 1 SjS'lJLII J U i^o^il iJ" 1 SjS"lJJl ^ (01511) 

iJLp- c J ^j (Swap) va et vient ,_^aJ "Ul^ 1 " B ^ ■ iSf^ f^ oU-LlI 

JtjixW J^jJI p.;.. ,5; ^ji c a?-lj J**i~* l$J o_j5o ^1 ilU-l j ajV t ( J^15CJL 
oU-l— • pw.y «iU[j ^jji oli ,. j_^-f if>- j* . iLfcJil fl^il ^ 4Pj*f Jl 
«j^kJI oJtAj i ^Ljil *-»«?- j£> l*X* L^j*o>- cJ^]l i^i- (j*iil -1»aIj y> ojSlaJl 
,ju -_~ill cJpl fUaJ j IjJb J., ; Ia:,ll iLls C-.Jj t jj^l CijJl <j *&£ j£> ^ 

JLc-I ^ ( ijila_l« jJjliP ) <lJilauJl Sj£l-i)l ^ iiji**Jl 4s-L~JI Oj5o ^ 

jf i_-*«j J_J«-iJl j»Uaj uLi t J.axu^jl t_jj_^ ipj^j^Jl AJbjjiJl o-L*Jl ^ 

^.jA^tJI p^lia J* "j&j> 4_Xjl5LJl oJL* . 4~J>jii\ l^\ JJl ojbM AJljf j»Jij 

. (paging and segmentation) a^"JI_j 
( CjLS'jL ) oljJi ^1 *J\ i ^ i i}\ SjS'lJUl p. j ^ U lJ JLp Ajh (paging) 7zJu^i\ 
4_JLj_ji]| S/IUI ^ J9L0V 1 • ^^-^ Jl ^j-aJI o/IJJIj (page-frame) 
^1 oU^isoJl ,jj~, l y>*±i pii V iwjw a]L>J ^j ^^Lij^ w>jaJI S^IJUIj 
ljS\Ji\ J L§ip>; (v^s ^j^ 1 ^ 1 oUJ-aJI L.f . 4J»JI S/IJUI J l^Jl ^L>J 
(5' J-^rji Vj J ».«.'^,„t.ll ijj^ai ^jvJjj._ja oUxx*» Jl 1 . ; .,„AJI IJL«> . i^jUJl 
Jj_^>Jl ^J^j . oUa^Jl oUUSJjj oUI^Vl t ,^-JjJl ^.U^JI ^ <iy 
^^M SkJ^I oL.jl»JI -Ljj ^^>- ^ t ^5UxJ ^ ^f t J^air Jji^ jLo 
(segmentation) ^kiJl . (segment) i*JaiJl ^U JUjL ^ . oUi^aJl -^ 
^ ol ^SU, ^Ladl la* . oLk^Jl ^ ^U^JI *£ J^i JU ^U J5^o f> L 
jl ^IjJI ^ . 4_, pi jl <^j J _ sia J| OIS^L j&j J^c^Jl J_J ^ a.ju>j 
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_ iJila_uJl l jjjljJl *-M?rj cJLS lij Ml (V^-" Oji ^ ^"^b f^i-^Jl oLL»-e- 

Lwi^iH o^liil 4_;£JlSL« OJi dUJO a>^5j . JLidl JLp USLoIj^ »jj i-SLj^iJl 

. £<Jl>tJI <~Sj*&j (MML 1 ) wi^l S51 151 SjbJ 5Jb-j oy& LoJUp- Ml i^L»* c J 

,,.,,^. J .... I gJI fc*i^>} ^jS^Jj t (mini-computer) J»~.j_Jl *>«3JI ,y ol .—L->Jl 

ji**^ijj_ijj51v<Jl ,>w» MMU SjS'lJJt ,», Ja , ' .j cjIji^-j 4pLuo i_.....>j o>L»-L>-jjS^v<JI 

. o 32j 16 ^y ,y 

5-^yJl SjTlJUl . 2.3 
(Segmentation) «Ja2iJI . 1.2.3 
iJLjc* »LkJl ^-^j X* UJb c—ijj ) c-jl;_jj» SjS'lJJJ (jSA-Jl ^ .. /i^ l 
^ jU* ^j ^^.j ( INTEL j-LJl j* iRMX86 JJU i^J_iJl ^ ^^.^Jl 

SjS'IJUI i^-lw ,_/ jOA J\ tpjj ^5 <c£)j t J-JlAajJi ^^S^L-UI ^j^sfli-JI 

,^4 L.J_^ c |JL£a . «fragmentation» iJj_>Jl J o~xidl S^-ftLU ,jp ^JU 
JUL '■. {■/y/'^ -* *i ,_^I frf"** ^ V^i ^ ^ ■■ 'i .sd^JI a^L-JI ol» 4 2f^l 
^ ^J % * coli j^^o oljJi ^ 4*_li. S/IJUI j53 ,J lit . i^Vl £.I^D 

Ljwj (fragments) S^w. «ki ^1 I * h S » SjS'lJJl ^ai-. AJX*» t UaLS^ 

JiTj c o^ 4_£)j l jSU^ j» aI^IjJU l*U~ S>-^JI gjaiJI oi* JLwtf-1 tol*4 

. u*-M a^-j^^ji v 5 ^' «>• y' 1 ** 

j^V ^ik-uJl r . fcll ^-—b; gkJll . S^IJUI ^ *UI>> Ss-l— Ji-i? of J\ 

SiL^ i>S> jf ^Lp oLJi^ t i^U_ ^.1^ t ^ 4 ol*lyrl Ji gyl^Jl 

. ^1 ^b^. v— 8/1 ill J f M C JjI > ^ >-i 4.2 J£JJI 

y ^SljJl J.-JJI & -*M S J/* ■ J*"*" f^ «^ Jj* lL, ^ iil d* 3 " 
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*i/ Lo^./a : sa.>yj i*jj>*}\ ^ U^jwjj jjlp L^j*J1 ~~* ^1 (residentes) jlr^lj 



Aalttll jj j 





jtfjJl J-i-idl fUiJ 


1 


JJuUl r Uij Jj|JL>. 


2 


i ^jj i^UJl qLUjJi iJaj , Jc^iJl .Uu 


3 


1 <^M gJjrf-Vl / JU^I oUI^I UJ 


4 


2 i»^Jl £ulij{ "Ulai 


5 


2j 1 uC«(li ,>ri < »-. JuJl oUa**Jl i«jaj 


6 


1 4a^«JIj L^UJl oLLamJI inlai 


7 


1 i*4*U lJ ^J\ g^lijJI **Jai 



s/IJdl ^Lb : 2.4 JSLi 
JS3 Jji*- ) ^U JjIj^ jb^ 1 flj i*ksJ| ^ ia^Jl J,I.A>JI ^ 

lSj^. Jj^I (♦— ill : o?*— ' J\ <Jly*i1 |^~i" JLp pi! iJji*Jl iJljf . iw.LJl 
. <*ki)l ^ «a» ^^1 jl^uJl ^ ^^ ^Ul ^Ij t « s » Ukill Jj J^ 
J> i*kjJl aJU- ii^j v_i.^; jj| i ^u^J| cjIjJluJI Pjiu ^^ «s» 4*lu)l ^j 

( J_p^U j_JlU ^"^jL* pip J_SLi, jA ^UJI J^t ) «1» i*]aiJ| Jjt : ( A_Z>JI 

. Zj*i\ iJljl j^ 5.2JS^JI .«b» y-L-Vl b\j^i\j 
Jl Jj^Jl ^aLi- ) iL^Jl J^ J^J jf i ^ <i»j « a » ^ £jUJL 

• ( <JJ^* i«J*^ 5jS"l JJI y h-[~j> 

£V^" j* jljjJl oli «1» > «a» lil 
J>-l^ £L# «1» < « a » ISJ 
. { MMU L„\+ ij| a ) abJl ik^ S^L, aJUjJI «Ja p" 
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a-^»_j^ JU JbiJ j-^J* 8 
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S 

- — — — .. — ». 


"i^ 
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,*kaJl JjJ_>- ^""-- 








jfia^t jljiP 
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M _ It 
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UJaiJl S/IJJI ^ iJljt : 5.2 J£i 

,j5Uj i iJLk> a J iaj aJL^ ^ i>«Jl; S*A>-j j^ ojU* 1 ,_j* ixJaiil dl ^jliJ 
rtJ^u 4jJai]l oJLft> .(4.2 JSLiJl j^ 5 ixJai ) />L^o SOp ^ i*_ki» OjSJ <1>1 «Uia5lJ 

L^] iikitj 0^-^j of (S^*i /tkSil f-^^JLJl tjjjip- Ola c it^Lj- (J>--JJ t iihii* 

. ( ^tS" _ only jf Jaaj SeljS ) f IfrJI ,j^ oJ^-lj 

i*Ja. oljJi ^ iLiJuJl v\*ji)l »/l jJl J^UwL r-U-JI y> l^ijiA oj£> ilUJl 
JLjiaU JjLaJl jj&J JL-LJI *J«ill * ^ . ( iJb s/li * oli i/li ) iikk, 

. oJUi« j*p ,y> MMU S/lill *J& 

. (paging) «ji^JI *jfi» J**i-»j Sy>Ui)l ol* J?Jj . US^«Uj^ S^loJI ^ ^k«Jl 



i/ii 
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(paging) ^i . /i7 , ) l .2.2. 3 
(page frame) CjIjJL* ^1 ioL j^AJI o^l JJl „• ...ST _ 

|»U- JSwj ) ibjJl *-la^J <soL>- oljL^^l/ >_~><X«~jj C-jIj jA oU^isoJl JUj 

oU%i*aJl *jn*- OjSo U jJli Jpj . ( 4K t 2K t IK y> oU^ixJl (*>*>- Oli 
oU*A*»Jl sJL» ,,,.lj-.; ^j t iijwi ^ #}>«JI fragmentation ZykLU jls IjJl^» 

1^ bU oUwl^Jl JOu OjS" 7?j\>- Jtft J_^kl jt J a^ll lift iJwj IJL2*j ^f ?«^JJ 
. «JaiJlj >r.«../a.:l| J if-lix* ^yk iyjJI ^SLj15L« oli «, <J_p«I« jA «JaiJl *^N>- 

. ( LbJl OljjVl Oli LUbJl ) «j» i*Jl*ai\ ~ij _ 

jljjVl olS ol_~Jl ) «i» i^uls<aJl J-jMju (depl) dJL^^dl jf ( _^ r J jljjL& _ 

Ui iUpo ^ijJl d~s- oUjL^IJ Vj-l>- J^c^r jlj^JJ a^L Jl io^jiJl 
7-^j-* *k-*'j-» L"b ' cA-*****!! JjwU- £-»y J-jJb*il (register) <_«v»j* aL-»I^j 

. ( 6.2 J£-iJl jlaif ) io^Jl >_is£>lj ^ Jj^-jjo ol>«As<aJl JjJL>J 

oU^Jvaj! iX* jy j-~£j Jjf (pige-grame) oljJ_All jJIp 0^-So Ujllp 
jUxioi >l « «-_— Uxi U I Jaj ) 1 jJUjc«*JI ^«I^j Jj«-iJl fUsb ik^ljj 5JUjC*^JI 

t (page fault) ( S*0*aJl uljai ) J**J| J UUa£l i_lJ U ll*> . iu*« ( 4Ai ) 
Ui^-ai a-pj-^-JI (page-frame) JjOiJl ^ i±^»JU J-Juiill flfcu i^jb iiJii* 
(table oljJiJl JjJL>- SjLlx^l ^^ dilJU t i^lkJl ixi^Jl je l^UlJb Ju>JU 

: aJLJI cjL^UJL SjOi JS ijjj ^jj| of blocs) 

C (}j>- jf iljiuiwo ) ajJuil iJU- _ 

tojAiJi J^-IJj ii_p<-Lj| iU^i^aJl jvij. 

. h*A+al\ LfcJj ^^^J ^1 i»^J| oyj _ 

l-l-Aj oA_?-lj j-ij-rj 4_jL*P jL^-J V^ ' "J- 5 " ^^» iiL^A tj^ (J lijj 
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1 _ s ik^. Olji* 







SjJUiJl *5j 

page-frame "x 1 




X 





( iljL ) 5jJi n J[ 



Cjl»»A*aJl 'tJ>J^ 



il^L 



T 



iyjuji iJiCli 



& i„a.-JI Uljl : 6.2 J&i 
Cj|jJ_iJ! TbJ ) aj_5lJLll Sjb| SJL-4 j^ j£ J-Sw -^ij-ij l*>i— ij l5j^' /»L^_oJt 

<j;f ^« ^yJ^ (»^5*' ^j^r^J ' *-^ {^slisJ . . JLi*JI t—iL«?J! SJLa ^j» jS\ SjS'lJUl 

cs* CpS* ^ V^ ti^' tiJl^AsdJl ,y ipj*=« ^^i-^f ^ 5jUa_jj> : (working-set) 

OlS" ii} . aJJil ,^*ij (3_Lcj UJ ij^lkJl aJUaJI ^IjJI Jb-V ,j^J a_SJI S/lJUl 

L»jJl i»-ll~« !j>*^J tails' j*p Lj«i»mJI _jl wlJ^Jl i_»j-rf£0 ipj-^«Jl oljAAJl iJ* 

. iJUSj* JSwj Oj*>-Vl oJb<> J** jJL<u cS^^ ' ^H" <»-$■■ > - ! 

^aljitJl *Ja2s3lj w^iyaJl . 3.2.3 
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iLuL oljJiJlj CjLxAsoJI *Z»Z Lio 7*»l^l ^s^i -^jiJ ^j*^ ^ A^aiJI J*J - 
. iJ\JS\ fj\J Jb^JJl U** jjjJ t^JJt ibJl ilau-l^j £Jt« 

^ ^jSU^ ■5-A*' J*l (JL* 1 J-^^ ^ oU.i*«Jl ji^>J Ji^ iJ-** 1 J^i-i^l ^UaJ j>-X> 

. (deplacement) liL^dlj 5s*i^Jl 
: JhJl JSLsJl J* ^Ljj ol_^ Jl ^yikuJl Ol>JI i^-y iJU* ^i 

. ( ^Vj^l dl^Jl JA SJUJI JljjVl 

dljjVl oli obJl ) (deplacement) dLja^Jl 4iL»l> «uU Jw*>*j J^l^Jl dJljixJl _ 

. oLU*Jl .i* j»-^7.2 JSUl 

8 j_^i ^2i (MMU) Sj-S'l Jill -JiJ olJb>-j . JaJu pJbLJl ik-.ljj (_$f <, ^f^J^S 
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( if* J ) c^ "^ 






ixU 


AS-Ji^O 


dL^: - 




JL.JJ jl_^p 


+ > 




iJaiJlfi 




X 




)- 




isti^aJl .Jj 








1 
2 

• 
• 






1 
2 








• 
• 
• 








1 AxkiJl ii)U«iv» Jj-kj- 






JjJl5»- OljiP^L^-^J' 










1 
2 


^L-Vl JLLJI Jl>-Jl 




• 


• 




• 


• 1 

• 1 














-Lsll ,1 . i^ 




1 ■- 3 






S <udaJu1 oUwiwa J J-^T 




1 






2 







i f«ij 4jJoaj1 oU^i^tf J^*^ 



.jOohJt ^i^xllj ^LaJl : 7.2 J&i 
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dJlsJIJ^I 



input - output 



J*j ■ ft* i_s^j~J J^i < j ft ^' -« rjl*^ 1 - J>-l J-» £* VjJaJl fLfJl J,s<3.o . ibJl 

(input-output jr|j>-^ll - Jls^ll olJb-jj oLL*J Jiii syrji ^ ^ £r-*f 

ola^-ji) iJljjtiJlj iikil ij^Jl ju ^yiLS' *Jii^L-j t^JJl manager: IOM) 

. ^i-jL J*jC— 11 A j k l^ oL»JU>- AP^uf J^>- ^ iJaj^Jil 

iom £1^1 _ j^i r^j J^c^Jji (.Lfr. ^ jaji j^ **> iib* 

j«UaJ ^Vi iSj^-Jl JaJji ( ^JJ li£* p^i. . l^i v_^Soj fyS of f l*Jl ^...J 

c l^l _ JUjVI oLJL. oli abJl ^J . o^UJl ^ka jJLcJl JJcJdl 
(device jf (device mangement) iJao*Jl olJL>-jJl oL_k*j l/i-:, ot t—>*j 
Ir*^ 1 »-«k^ ^ VLijjjill oAJa*Jl ^ JjLJI oUL*. Jii*I j]|( driver 
^*-* ^j* a"/' J 3 * 5 *'* 51 ^1 0-" p~* cf* oL_kJI aJA 01 _«=*; : i^^JI 

. i_wb»JI .Li-id aUsu /^« 

^Ij^Vl - JUiNl oU lV.,J ,^-L.Vl fjuJl 01 Jj^l s>Ul J Lf, jlsJj 
J-S^ej . gl'j-^Y' ~ L "" J "' ,S Y' °' JL> "J 0* ikfc—* V^ -oil *ijj-ll J**- <y >-* 
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• (^ 
V of ^.^u ^1^1 _ JU^I cHa».j ^ jJLfcu^. 0j -£ of ^ 7...; ^ 
iej.-* 4 IJ&a . oL^LcJl JaL" ^ i-h^Ol olj^l ol*^ o^V^ 4 djfi 

£» oLJa^Jl JjLJ oULS^l £. UjIaJLj Sal* ii-*-^ ^ Ua_;9«Jl oljiVl 

flf. j^i^ ^sjV ^Jj . l^ L-i iAki** ^ ^^f ^ ^j i ijSyJl ola^Jl 
Uljf *Ll;L, (Buffer) ^ jb SjSli J-^cL ^J _ JU^I oLL~ J_»xu-Jl 

ge-Jl** ik_^.ljj L*.Lij ^ (jf jjSUj ) i_v»U- «_«-£« (3^Ai»[ (*~—J e^j>-lj <ijju 

IJl* . c^la^-jJl £. JaLdl oLUe- tl^l ^ J-^ j£io J**JI ^ ( ^U- 
J_*»CU^Jl uilj^l C-s>J £--*4- « ii^-Vl - ^Li^l i iJljVj *^jIjlU r kJl 

. ^1^1 - JL^I piu ^r-j v_~- 
J_»->eu~«Ji f L_p ^ l^JUI J-<i>J J-f-Vl iL-._jJl of o%e-\ Ljfj JLiJj 

f * * 

^ SjL*- L^JlSj Sj-j^-Vl oJl* jL-^Ij (juiL5 U>-i)-«j r-l^^/l _ JLoVl ol» b'«j 
o^Lj^^J ,_,» \$j-* °^ "*^ ^j^ J ' ylk.-": lJL»j . i_M»U- (files) cOk>— 
olj-J Jt- ^ lj ■ r-l^-^Nl Jl^iMl oLJL^ *Ji^ *_» I^JjLj «^h t,,.'i (records) 
ZJ&-jl i-^JL J**i~JU iiL.bjjJl iL2iiiJl Lijjll ,ys SjL^y* JbiJl . (channels) 
i ^ulkJL i ^UJl J>~Jl _^ g-lj^l JLJ ^ * !*> . £lj^ll - dV^I 
pipeline JljJiJI v-ii^j . « A_jiJUc>«jVl oL-Jl ^y> Ja^J i c/)L>«— : *-^ <~?&>j 

(terminal w_/iM Vj^' s, ' s ^ 1 V-" 1 ^ u-"^ J 5 ^-* ^i- * - * * ""^ 1 i**-* 1 0* ^^ 
U&, i y J cJii\ f\+» pK *1^>« J^lj (buffer) *^jli JUS J^. ^ . virtuel) 
J}L>- ( ^JLxu-Jl ^lf- Aiau-I^ LX-bi *&*j l^jk* ,y> olj^ll . o^-Jl 

vJI^ IOM jJLuJI . i^L^ ijlal SJ^-J ^»lj-^^ ri ^ u^i ^-* lJI t-^ 31 
l^^uu ^b f >. Of o^-J V>J' ^b^t a* > oLLJl oliixi r i*^, 
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^i Ux*j . i-Slj^l olJb-jll £» ^^f i^>. ^j c/)U~Jl /*Ji> £• H>- y 

r&*&>. gV^ 1 - ^ Ua T r^* Pj*- ^ "^ l ( u^ <>— e* ) ^V-^ 1 
. < its jf «ij» ) o-iU-Ji j^ oUUjJi olu» ^^ Sji^b 

(iom) ( Jki)i iLSjj . i.2 

(Logical Input Output Con- : LIOCS \M ^ejbj ) UkJl oLL«-Jl iJl**, 
: PIOCS ^jjj ) ULjiiJl oLk*J\ iUJU^ ji*i >% t trol System) 
■(Basic Input Output System)BIOS jf ( Physical Input Output Control System 

LIOCS - f 

(records) Ljk* ci^-^-j JSU J* 'o^-j-. oL>*Jl jl^L ^ 

J-tff JU-i-i ^ J^^JJ (buffers) ^jla ol^TIi JL^wL, ^Uv^Jt 



BIOS. 



> (device handler) ^l^l - J^Vl oLU, ^ j^j ^ Uj ^ 
oLUp ^ij ^ (device driver) yLj^l oIju^JI J** ^ ^ s^JL, «*p 

. (interrupt manager) s-lkaiVl 

JU2M pfi. . 2.2 
-j jl 5U- ^ of g-UjJl ^k^ Ifd^ljj ^| iJLyJi ^ jimi 



•Jj- 
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. J?— J 1 Jl~*=-I Jl JLi ,vij «UiL p h' . Q . H ^i t J>~Jl «a X* . 4~r_>l>- 
^-k-^ 1 c/ ) ^V' - Jb ^ ^ J* ■** f*jll l-i* J-c-Jl jSju dJUS jbu 

olx>-j JL*i~.l oLL^p y, iL»L- JS J lik>~. <ijS .J y, JUJl ^ f^AJl 

0_jSL-» 4 *)\i» : Lajf eOa-^JI JUjC^I aJU* f^ >_,...?- i_ibi«j 5 r-lj>-*yi _ JUo^l 

xp «1» JLSU ^j W-i Oj£. jl5 jfilj ( >k. Cons 10 ) ^U J^, ^1 ^^aij 

. (rlj^V 1 -^ <<2>> r^ 1 -? J^V 

^y. . J*Jl ^ 4_*-^_j_j j»lkJl j_Jy; juj; oUiJl jj. LjU ba_p ci^J J-^i-ixJl 

: iJUl oNbJl ^x~l ^ of lil .jSUJl 

s_JijJ ^jJl r-l^-Vl - JUo'ifl i-JLjJ Lj«L» JU j»ij *_JLk> of <— =^> iJlJiJl 
. jMk^i\ J {A4JI ^ijj iJif iili* j^j ,J lib * ^y-V 1 

channel control jt (channel descriptor) JbiU .-i^lj JU JS ^[ uiUaj 
Uxpj . JbiJLl ijUJl S3UJI ^jp oUyJU-Jl ( ^ ? *^- J*- lSj^o <_e-xil block: CCB 
J_>wJJ lyl~J\ ^^liJL (-i^l^Jl jIopI ^j>*i <. j^w J>— j olj^Jl J^l JaJjj 
oU^UJl x-J jf jSU-Jl j- * "^ . -OUa^Ij ( £l>Nl - J^ 1 S^-jl jf ) 

( <jbS3l jf s*l_^Jl ) pji-Jl *2j_^» ^y" - 

( Device control SJi>-jN / ) (file control block) FCB J^JI ^J^>\j ^ ^> - 

. block: DCB ) 

^k-l^ i^jJl JaJy. JUiJl oL^lj Oli i^ W*" *»**! ol > i5, ^ c/^ 2 ^' 
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. 1.3 



\Xj> u( a w i.VJ *i J jjj ^^ JLiAl i_jU»Ij JUS J-& iaJjj 4il Uj . ( ^^p-Y' 

LuSL, t i^L^Jl oL-UjJIj *_iUdJ aLjcl-JI JUill cJjJU J-^i-idl iJLJI 




jrl^-^l _ JU-i^J U»p J ol-t-^Jlj o^U-J] oU^>lj lu j : 1.3 jsCi 

(Buffer) *,jjlJlJl . 3 

^1 /r^V' - Jl^iNl olJU-jj i jS^Jl SJ^JI ^ (adapter) i_A_l5U5' /.j£c~j _ 

j_a ol/lJUl «i» JUjol-I . LgJ ijjjJJl ^jlaJl ol/li ^» (Pool) ^[p-Vl 

i j_ ; j^J *, ~ . y .. 4 4 oe-I^^JijI ^ 4_o^» ^1 JLlSJI ^yl^^tJ nl) U«JUP 4 ">LlU 

fjJK JLxuJjl L^^Jl . JjVl c^jljJl ^ ( BIOS ila—l^ ) ^jVl *U«~dl 
iJ^>.l ^ L-x*, 4 ( LIOCS ik^l^ ) a^jIoJI II* ^i iJikJ! o^U«~Jl 
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. ( BIOS 

. jLldJJ j-jli t^jlj l j / t .,./7. : ^ H'y.'l i ijl^JJ Lajii^i JtJsJl 0^5%; Ujlu- 
L«JLp . ( LIOCS ik-o-l^j ) 4_Jtk;JI oM-^jJI aJ i_j^^, <Ljc~IJI i*^Jl 

JLSIj jJ ot>L>^ J^ 1 J-^ P"Lr*"V °' A> 'J J' a ^ (*-v*-* ' ^jb* *l5jI-^' O_j5o 

. JUiU JjJi^- ^jb l ya_«a>J *Xij ( BIOS ikoil^j ) 

S^LpN (Pool) l y>\js~H\ ^j i!u->c*wJl t^jljjl oljSli pL^uJ t5j-*«i 
LSI jf j£\ 0j-5o (jl (j^Uj IJi* fr<_SjlJi_Jl *^ki» t IjlSU . JbiJl ^1 l{./w»-^ 

; A yj j fLj* vi-^J i**-" <■)' ij^*i 
. t^jljJl oljSli j^ (pool) ^ly-Vl ,>• «*>*^* - 

. £jJ>N tjjl^l _ 
(pool buffers) *j jl all ol/li ^Ij^t <>« i*j*>^ . 1.2.3 

^ apjUII 5>-UJl ^ .^jlJJl Ol/li *p^*»~» Ji«- fi * ^s*- **** Jl J^ 1 

(Buffer Control O^lj SiLil ^ nSJ* J* Jl - ( ^ ^ 128 J ^^ 

. Block: DCB) 

: iM\ _^.bJl Jlp toU- £^.j ^V> *M* >^ L . ^'j J 5 ^ 

< (pointer) p^jl JJl j>^ ^J* - 

, ^UJl JLp ^ ^1 S/IJJI ,y U.AJI S^JI J- (index) JJ:>- 
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iL£)lj it\j}\ oW^N *<^jlJJl ol^li ( _ r a~^ U** • ( S*lj-^J 1 >* L ^" ) 
. j*L*Jl J,Vl «tf jlJdl ^l— I ^ ^ BIOS j LIOCS g-ljJl <y o^Jl 
. iljjl ^ Li. ^jIjJI ol/li jJp OjJ (Op ,> ,>•&' V^ 1 ei * 0* 5ajLiJi 
■ipjA*^ jli t ( Sju-jJI ^piJ ^U ic«l_ji« 5«ljSj LbS ) U-j3>» J^»il tJj^i kx*> 
j-. i-S>i- j^ of * oll»L^Vl ^ £• * LfSUi <. Pool ^jlJl ol/li 

J JjUOJ f Jiw" BLP ^JJ, JjMl i JH—jJ' y^ tLjJ i £>« 4 jLi51 
JjLU f-Uiwj iBPL ^aij lij^-Vlj i Jkjt^ isy^J\y^ ^Jiaui\ <ij^~JI 
lil J^>J . ( 2.3 JXxJI Jii\ ) ^ah-.Jl ^>~JI .UJli JkjgM l £ji~J\ ,y 
j\ iAjhii JbiJI jj£j U-^o- L^ LJ lJu*J> JSLij l jo&£ J** •J^J^' yJ* 

n_5j|jJl ol^Sli (descriptors) cJJua\j uli t «l^iil Jli* y> JtiJl OlS" lil 
i_~*Ls s^Vl .JLa oV BLP U*JI J tij^jJl lJ^IjJL ik^. jj5J (BCB) 

Lpllp ^U «jj jJl BIOS ia^JLJ ^jJL cJ^^aJli iPj^ayJI t^jl^Jl OljS'lii^M 

^y S-s^^Jlj SjaUJI *(_$jl-Jl ol^li ^*^ ^r ,c i fj^ 'js 9 " 1 ^' °^* • U**~^ *♦+• 
^ iiUi JOu w-jo i i-tjU BLP u_>& L.Xpj t BPL ^ IjJL-jL ej*j BLP 
^» (procedure) *\yr[ -Li^; pjZ> J*jcu~JI l^> ols <. cJpl li* J!^>- . jliaiVl 
JL^-f JU- pi <^Vl ,jL * ■ "Ir*^ L-*f Us* (^ C-* J* i/ LIOCS 4_ii> 
JLp Sij^jJlj o ol^UJl 5*l_/j BPL JJL-^I Uc ^ J*L>JI c^I ^jl-JJl 

BIOS ik-ljj ;C*ll a^jIjOI ol/li oli^b J^ lil ^j^^" BPL iJUll 
iJUJl »JLa cJLJ lilj . LIOCS ikJj-i l^ti^l ^ ^ ib^-^U Sy.UJlj 

oJ^j-j_J| oUjJjcJI Aj»j>- OjSo L»Jit . jlJiJVl ^ Jaj^-^JI i*^» /^JJ JpjU 

. BLP UjJI ^1 l^JUjil; J^c^Jl i»4» ^2; L^b^i-J ^j*- OS t^jloJl ^ 

e^jljJl oljJIi j-jj-*' iSj^r £~>- 2.3 jSlill ^ iklLiJ iJljVl oJLa 

l^i. dj!>LJ c^jb olj^li 7 j- pool iJU jJbJ JSCJl la* . .--. S.Uy.. ik^l^ 

L^x. OLsJIj c LIOCS J_i ^ L^^^l jJij^j BIOS ik—lj-, l^^u" ^_^ 

55 



BIOS fj2j villi g ,yljJL;j *(ijli J5Ui«.1 jjt ^ y> LIOCS £»U,Jl . otf-jU 

BLP 

/ \^ / x Iiocs 

■ • 

BPL 

c^jljJl oljSli tf pool p&3 : 2.3 JSLi 

3.3 J£il» Jlp (petri) ^ *£~i ik-l^ ^M 1 Js^ 1 ****** iSfr 
jA* ^ic BPLj BLP OUijLl . ji-i 51a— I^j •tfji.ill oli^lj jj^rf ^' vi-s>- 
^jljJl i*\J j> y» ,>>c~JI U4* J.L; L2 ^JjJl • ^ ^ a* J sL, J M 

J~* *\M ^> </-> l ^ ^1 ^ </ -J*^ 1 ***" ^ L1 <^ jJI ^ 

iSLJi . tfLjJ <U~J <Jj~a~ VSjIi J-^i Bl ^jJl -JU i ^ JS^. >l 
JL^JI *JW ^ gUl BIOSj LIOCS oUJJI j-j il>S-JI OjUJI ji~ JIjH 

. ^ jIjJI oljSli j- **>»»*» ik-lji 

U|. fJ as . ^M i5j»JJi ^-^ > ^^ «/" BPLi;W1 «/ ■* J,A " 

ax-ij, i-y^Ji tsji^Ji ^^ « oU ^ » > <£*~' «/" BLP ^ ^ 

. BIOS Sk-lji ,/OJ J5U > l«^ p. J& i?^J LI° CS 
JlSjfll >Jt ) SijUl iJUJL ifcJi ^ *i5jl^l ol/lil i£-M ij^ 

bios, liocs ^1 r V Oj* rM J ^ f ^ «/ ^ f ^ u • ( 3 - 3j 2 " 3 

2.3 Oil^l J ®M ^ *** > ^ ^H 1 ^ 0jSS ^ '"^ * 
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BLP 




BPL 



(pool) i^jIjJI ol^lS itj^^J ^IjJiil ^.Iv.tII ; 3.3 jSli 



AjL^t^j jt^ip- Jl 



^jSUJl »^ jlJJl - . 2.2.3 

>_ac-Uio Jilxj OjS'lJJl /jj IUp- (_5jj|jJl *(_5_)ljJI t-**«Uj 

jlj*ijj i il^j ij « ilJb j t aJjVI iJUJl ( _ s «i . JL>oMl Jit Ljc~»* IJL^S - *<_£jl.i 
JL-«jj | iL$J i J^k>- Jj> i-jtkuJl o^L?«— Jl i_c5o BIOSj c oljjJl l j~i! j>«j 
jiso ijL^ iJL*p J5 JJj . i»j^l« V^ijs* aJL>^-J j>-I ajL^ ,J^ j^ij*S\ 'jSj 
cJ%~>t~£±\ Ij-L t <u*j*J t LIOCS . « i-jl-l-; B jL-^L fj-Sj /J i iL-$J j d)l ,y» 

ijs- i ilJ_; 1 j-Sy ie.\jj 4JUp JS Jbo . J 4jL$J j ^ iJbf JbjJ ^ Lgjf ,^f aJL.15 

cL^jL. i i,L$J s ,y «, LIOCS AkJ^j U**x-^JI ^j BIOS J_** ^ a>jLJI 
. iiKJl BIOS ».k....j d~- S/lill ^ SjaUJI -UL-Jl _l>J « Aj|jj g 

djj i«M ii>; ^j (pool) ^jUJl oljSli 4^*^. -uii aJIjVI oJla 
( *5bi ^k- ) i^k* o}Uc~j ^ SjLp UjLuJ ti^- tt5j b oljS'li ^ LIOCS 
i-Slij-siJl o!>U«~dJ i_«.LuJl j^j^Jl ^ ^jljJl ol^TIi ^ BIOS Lc- 
^ tijSli *^jU J*JI .*a-j LJ^fi. 4.3 JS^JI . ( ^i, fcjL 128 ^ olSjL ) 
«> i£^>«i i^Ul t|f * Jj-i-UJl jJ>Jl a.4.3J . o^IJJI ^ J^ljju jjs- 
b.4.3, j (^ aUIj^i ,j» t tfO^ o— J yfJlj t BIOS Sk-ljj a>^ oU^U. 



« i.L+ s J ^'Lj^Jl ilyJli t ^ ^f ^1- oS j^s; J i^j| ^ 



■LJI 



iV 



« iU j J ^LjjaJI Oijull j^^j 
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>UJl ^kJI 



il. 









a ^jjljJI tlSj i Ji : 4J jsLl b 

(buffer) £j*>Jl *tSj»JJl . 3.2.3 
S-*fJl OU ( BIOS «k-lj; ) JjVl *i5jl4Jl J^ ^Nl - JUaNl U*j J»p 

c^jljjl OljS'lo (^J»-l pyi! UjCLP}. ( LIOCS ik-ljj ) jxVl ^ J*^ aLjw-JI 

aIUo villi J-i»co . JiLJl *ij <, oL*jLa3i j^^myC iSj^i\ jUcjU^LwJI ^» 
i-^Jl oJLS" lil . Jaii Lfu j^'l Jl aJ>j£- j&j *t5jtaJI ol^-Sli ^ pool 

JLp l^-a^ J-*isJl fltJ J«r UJIa j£*Jl ^ t f l* JS^j . jUJI oli^ly 
. iiL-.^ £jL {\y\ «^J Jirji ' f^"^ 1 ! •*■* 1/ - j^-*-'--^ 
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Sequential access J~L~iJl £_JJl _ 

indexed sequential access ^jJI j.„,i,.. t «>H £>Ui - 

Random access ij \j^\ £>U' - 

J.J..--.JI ^jLII . 1.4 

IjVl iL^L-jJl lo J.jS'^l JL* t J_»«— Jl »tJ3 Jbu c *j-j£ iUiJl aj_* 

<L>«— Jl j^U L$J ^»J Sj_« JS ^ Ijl?-Ij <u»J ^Jl \-iy tiJUS juj t a j-*~d\ i 

oL-Jl ^ iJlxj jl t ASCII ^_^j y i*ob>- iw «wij jl L^jl|i £jM *-^l l**^ 
i\i, ; ..,i ^ i_LiJl oJLa . ( ^Li« g LF Ja_~Jl i-jLf> I i « CR SJiJ^U-ll 5jj_pj ) 

(Sequential indexed access) ^J£jl ^IzuJl £JJl . 2.4 
jm . J>«~Jl J-«l£ jj-^ ,J\ r^H *-N J^ j-* JkiJl f^M' <->^ ' Vtj^' 

>ji j-Zj* ^ ytjlijl 0.1* (KA^iJ . 7-llAftJ iJin'.a AjL>«^J l£ .^._../?->o li[ /j^aJI 

o^L?«-~dl i_-_!ijJ . cj^)L=h; ,-.U A-oLj-jiJl -jjjbJlj ycJliJI -j \_^»LxJl «■! y>-L 

p_jiJl . ^Ac-L&i v^j*^ <J_)So i~->LJI aJLpJjAJI ^jjLJIj ,jJb>t>Vl i^^-J^Jl i_~«~~ 

. ^Vl lift ^ 4£-j*3^d\ h\£ SiUU Ml l ^** jJ-jA J>"Jl Ja—J ^y SJbJb>- 

Random access ^Jlj-iJl P^JJl . 3.4 
. Z\^lM\ ja (sector) ,jj\2 p-Uai 

j-jij 7t»*-j 4.Lj>jX...j 4—»-^« 4ja*«il_jj JJb>wJl t ?-LiJI jl i qJVi 1| jl »^J| 

(js» J"W 0^*i -^J-i u-^ 1 l^* • ^la '-J l O^L>~~iU ijuj^ Jj-Wj SaI^S 
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Jfl— ^ u-" 1 -^ J^; °-^ ^ iijUl oi* . JLSLjj o^UwJ sop JLp 4pj^> 

. (database) oLkicJI *-»U^ 

^>^fl - JU^I oLU, JLfc aJIjT . 5 

*»jj j* j^ j^J ^ ^u-i^ ^jUJi ^\j>-y\ _ ju^vi ^ .ji 

£-lj?M _ Jls^l i*J> (j-U^ tjUjc-y. (System service request: SSR) JJtiJl fUkJ 
^L. ^_jj^ J *|j_J| li* gJbJ . ( ^i. <JL=J| SaI^aU J_^ «z* ) L^, 
**+**' u^ oiJ^ 1J ^i ci-^ 1 ( ,j~«UJl JsfliJl J*>\ ) (user interface) J- ,.-, ,j i 
j^j <&) *>jJ^ f J-* viUi J_,u i ( fl^jl jJLci. fUkJ J JiVl JlP ) ijluJl 
i^Ji «JUA-j plfJl oIjC^- JJciJl LjiJI ^ N . v_ik!l oijJc ( decode 
j-ij ^iJ1 ^.^Ua-Jl J^Jl 61^1 Ujji ^j^ i^. AjJl ^ 1^0, iU*i«Jjl 

4*frJ'l <k^.1jj dlJi jtJL. 1 4k;~Jl Jux-idl iJajl iiU- J . AoUJl »^u^,L) o^iil 

xjcsj viL-uj y, u*p j_s j ji>w ^vi ijl* . (iom) Hy-V 1 - J'^V 1 

JU J^>. ^y. IJ&Cj. iL^^J osljj aJLp cl^l ^_JLt JL*. «, ^i. . ijkjl i.j£j| 
<uawiiJ *5Ui (»j Ji «ubj Stl^ Iju>- ~» OS jLiJl IJLft jl ^ jj^^ w ^, 
^ o>-y ji>dl li^J i-jjj^l oUjLwJl . t_JLkJ1 Jui^j ^_^ jjl a^JI Jl 
oLL* ( oUl^i i^ jf h>A± (.L^i jsLij ) J^si; (Wo jJUi jjy . Jbili v_i^.ij 
J^ <> ^j'-^I ol/li (V-kJ ik^ljj ^J S J ^Vl <.Jla . i jj^l BIOSj LIOCS 
^JjJ\ ) ^ L*J c^jljJ JJl, Jj^l J , ju.Jb.- ^jb Jl L^i ^-h>o- 5^. 
i^^-J^Jjf t ( ^-.ly ^^- ^SJ LIOCS Jl JIj BIOS iJa^l^ ^£JI 

p^ gjj^V 1 - J^V r-^° ^ l 'sT 1 J-^ s?*^ U " ; -^ 5i ^ JI ^ J " ^ jb 

*A* . isJiiJl tiJda Ji cJlS 1 ^1 i^Jl Jl i.jiJl iiLgJ ( SjLi} ) ajjL^- JL.jL 
LIOCS -L*^ jf L^jal Ji)j t 2.3 JSU)I <JL>- J t ^ S^_J._^ ^ iJljVl 

Jj^i j»J li] J.o.w.'U-iJl i*^ji i_jWj .Jaw «-lj=rV ^h^. '■^ i!a^ljj O^- JL» cJlS" 
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■' *f ik—.l r ^ BIOS i*^. U^ c BPL J5L-JI Up ^ _>*U ^jb t|F iib* 
BPL J^L-JI isM oU,k< iiu-ljj SjJU JajJI ^i «-^jj \5j1jJI ji-^> . *»-*>- 

. BLP, 



J^ *1— gJI 4-*-$-a 



( . . . I SaI^S ) SYS »U 






I BIOS 



" 1 

IOM < JU\ Jo; _ 



BIOS JJiaJci**^. 

I 



5'ljill ifUc JL& ; 5.3 J£ji 

«Spooling» .2.5 



•-iki- <>« >-Vl ^ i-~LUl JaliJ jl jp dLIij t t> ~> J>w 4pLL> «, 51^ 

W- 0* SjL* j* (IOM) c l>^l _ JUoNl jJL Oli c p»*Jl I J* J " 
^^ JL,j^J ^ ft |^L p* ^ J£) . i^jUJl s/IJUl ^ ^£i J^, 
«> ' j'i^ JpHJ ■ jU& Vl Wil J ^J,jj J^Jl J^l ^ i 4i i*»UJf 
• i~UJiyi jUidMl J <*j^Jl o^Jl Jjj (spooler) ^^i^Jf ^V! 
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e IJI J^iJI 



;!>UJl 



fjtt 



. LgJUi L»J 4Um (JjU^ju AJaoy oUjJLn*JI /y» tfuxi "«4 l»«^JI i — irLo 
il_>tjlj tills -Iaij /jj J>«i »t«^«jj . O^L>fc~J uf^ *i**" k^JLP^**** (Ji (•— "**U 

J_SLii ( ij^^ SjJIi ) <J»JI SjSIJUl ^y Lib o^jJl ^1 i*-U*j c—J ol^jLt. 

4 iXa oUl^k-1 i t_IJ oLll^la-f ) Vj-jUJ! S^IJJL &Ul^VL til {J* . *j'b 

. If^^JU <i_^o- ->1>«jIj oU^IaJI 

(back-up) j^j^j ^jj ^-i ik-.l^j ibJJ i^i*Jl «LU>-Vl XJ> iA**- ) oLkuJl 

. ( ( £j%y~}\ i»*J ) iJUiJl pjiJl CjLU* ojbjj 

. 0!>Ui»JJ *UJl _jf t Ji>W s *L^l» fji jf J«jC~j JS" fJalw jf 1 
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^^ > " i_s* ^J.o.w.l.^o.11 i_ij*i£o jjSj ijl i— ^«J 1-&_*»J1 oijLxjij ■^\>d\ oLaJLs^- *_«J>- _ 

V^ - 

(DIRECTORY) i.U^.^1 ,1 i^Uil 1.1 

jf rt-jlji oJ-*' ^ ji AajLJ ^ 4*jj-* o*>Ue— *Lo_-L a_>JM Lji;.,.,a Kj 

<uJlj_i *UUL) \j>- Aa. n . * w ..« JS ?w!j ilili Jl»j i <u— il jU^xj U ,-»~..., » L>j ioJli 
•jp JLidJ iLLill cj*A>t-Jl i ^Lio t ,J-s<aij o!>U>wJl <^~Sj»j t_-Jj_J i^»L>Jl 

^ J\ J^ of ^ ; k:.,.; l^bU- o- jJI v-^Jl ^^ , J-U £»*- (tree) ^ 

Jlp (session) *Up SjjJb j,l^.....Jl ^f Uj Uxpj . J>— Jl li» ^ oj^" 

4 cwl J^J jJl i^UJl > .j£* fji JJ^I f lt OU 4 (login) v^-UJt 

. ^Vl 14..-3; J««s-»ti ^^H V-^.J 1 i * J ' U31 >« ^ 

. ^i^aU i^iJi i^>Jl J* "^ c>i l- 4 J 5 ^ 1 

i* jj^a ,>J^^I ^ tls ^1 • rV C jt > ^-^ ^ "^ 
Jlp ^j^J (marie) '^> WtiJl - marie t pierre t Jean : oJ*-s-Ul ^Iji 
^^.' ^ \^ 1 Of ^~ bidon J^JI ^ • prognj bidon : j^J^ 

^r^ u- • \ - • : jui y ! - 

racine / utilisateurs / marie / bidon 

f yL ^^ l-j^p vi ^^ ^~J sl.«3i ^— ^n ^ ' iL ^- 
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jeux utilisateurs programmes bibliotheques 



I 

jean pierre marie 



texte prog 1 bidon progn 

o">l>Jl ij>~i : 1.4 JSLi 

(file descriptor) J*«~JI t-isolj . 1.2 

oUJjudl -jA JJlP Jp ^j^o iwuL-l OUajva *^S\j [J*'-^ 1 J^ (J) uJUfiJ 
" _ t , „ - 
JLp . Jji^jl #Qii JUiju i»-j-L> lj-L"^ oUjJL>t»Jl »JLa xXp . <uJiJ J_$ J ,/i\ 

: J^vJI 
<, (extension) ,»— VI illtj - 

t f-^LJl ijy*- - 
i il J k«.'ill J* *L>«j JjV (jJljjsiJl OI^aJI - 

. (_)_>A>Jl oij> jjtfxj J~*aj£J 0^1 CJA^» 
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J^-Jl ol^ . 3.1 

: i/*J o*5U«-Jl oli^l^ jjj>c] J^euJ «_4*?ljJl ^ ^-.L-l j^Lp £•& 

CP/M flk_Jl ^ 8 ^f iJL_^ ) oL_^Jl ^ iLJL- ik^lj^ jijj 
fUjt i iJj->3 Js- <£j^>J of 1 ^SUj ( UNIX flkjJl ^j 5_— 14, MS/DOSj 

• (J ; ? , - , ~^ ^ja-hUmi >—&j*s>5 *-vu jl l, o « .>>.>j t <Udl><jl ol«....Jl Jduj 

(extension) SJUa^l _ u 

; L^ ^^Jl JLjfji MS/DOS fltjJl ^ U^» i-~S>j^ o^Lti J»-ji N UNIX 

: ye* 

PROGl.COM i-i=U Jjli J>«. _ 

TEXTE.TXT ^ J*~ - 

ANSI. SYS f UaJ»j-J*—_ 

t J-Jui^l f ULJ ik-j^ Sj-SU- *L^~* ^ ^l>Ji J«i * < ■Slm UNIX ) 

: y, J^-JI of Ji* ioJU^Vl i— Jl Joi UNIX 

. sdj i*Jli - 
. «c» j\ «b» ^y-Nl - JUo^l »^-J V- 14 ^^ J*~ - 

Ll*?Jlj S.Q,.aH . 4.1 

U* ^ J^J! U-i e ,/Jl ^A^ 1 ^ '^ >~" ^ b *'* 
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j£J f-jJUl jj-is- iJUjj oL*-j-«^j> ^ ^JUjcuwJI /«— «-?«j i ^i» UNIX f»UiJl 

: JLij jl «w» : aj^S t «r» : ««.l i ) JU.».t.>.iI .k»J .J^Jj 4iPjA»t>» >_ ■ ■> - J^xu^o 

. ( «x» 

l>j-ij "VI ( j£*< jj* IjLa ) <Lj« i*jlij J>*~JI (jo iLoj *LiJ| (_f*^i ' j^*- 1 -^' *LU1 
otljij i«JU)l JjJUj j>o «i<w o!>LojJl oJL» tLiJL /»^aj ^JJl iJ ^>^Li\ bj& ol 
^ 4JI jU»« j> L5 it,j ojJb <oLii« J^j jj^J^ J* ty J^«~Jl ^^ij) . ( J>«-~Jl 

.2.4 JS^JI 







































' 




(I 


'JL>- ) wLiI i<ui 


i 












« 








toto 








tutu 




( 


^r-^ J^~* J 





,>>~Jl i»-i : 2.4JSLi 
UJb . l^jafj o^UOJ WLill oL~JI j^ Jj^idl r LkJ ^l_,f ^ 
y> o!>U.JJ JL^L-Vl oU^ljJl ^^ Ja^, II ^.Vl c UNIX Jsjl jL^I 

: ^ . AijUJli^i.: 
- r w - r w - r - - 1 toto 304 May 28 09:21 desdl.p 

-rwxr-x 2 toto 56d Jun 24 10:08 desal 

drwxrwxr-x 2 toto 368 Sep 3 17:40 reperl 
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J_i» t*5\J>S dJUi 0L5 li! : «d» ) J>wJl f-jJ i~*>\>- ._— L> JjVl c_s^»jl 
S*(_^JL> «*>- ,^f r w — ) J-^-Jl * (jr AuJ i-^Lil Jiy>- ^yL* villi j_>l> .(reperl 
( ^ ; ~*£L»Jl jjJUjc^JLl fjJUl li***- «ilJS Jjo t (desal.p J -LiJ V ^$3) t Jjjjdlj 
J_ji?- o_L$Jl ^j (desal.p J rw — ) J->«~JI (creator) * t _ r i^« i*_o*>w« ^^ ^1 



V ^j SdjiJl (lK Ju*x~Ji U, OlSCl. ul Ji 






-Jl 



* &i 



Sj^-jaJI o^L^Jl jJI* t _ s l»~ f^M' lS^*"" '~*ij*Z '— ■*" p-*.^' • ( desal.p Jj-Uj 
desal L^j ajjUJI i^UJl ^ "ill ^ "bl desal.p J»«JI . iJUJlj J^-Jl j- 

L—ldi *J>«>Jl (*-J (tOto) J^-JI * i jZ>^> (V— I t^L; <2l5S Jju . £j>-\ i«ls ^y ^^u 
ioUl jLf 28 ) JjJUj jA gJC jl cUUJ Jbo t *Jyuiil ik-je^ 1 ^^~Jl *J>~ 
J| Jydl ^ ) ilLU^I p. J^JI ^i jL L±JUi Jjuj 1 ( desal.p J 21 , 09 

. b ( Jl£~.l <-»j*a* ila~-l_j; <5jJUa« ry^jf desal.p 

. ji>x)l ola^-jJ Ubj-iJl oLWjJl* O^JJ JLjjiJI p-IisJl Vji 
cjIS o^U-JL ^1 ^i. £*~j N v-J*^^ ^^ J^o-J oi>«JI cA^j vlpf 

J..,.l..,-oM ^Jfall . 1.2 



0^ 



iil>. 



U5 n 





2JjL 
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jy-i[ j\j£ ) ojUU-I j»Jix; SJL. u A t u>^i ( j-^**j j^W* b>j ) ^rj- 3 ^ jf <■ 3.4 
iJjLJI J ob jUi ^ Hip oLKJl :Up t CP/M flkJl J . ( sjl.jl>- oK^L 

. 128 y> (sector) <£/Ul £lka)l £. JjUkj ^JJI ) 

( (random) i J\j±*i\ j-jJUl ) J>«~Jl ^ SJbJb>Jl iakJl iL>^dl JUoJ 

(insertion) Jl>oVl jLi , j,Uai" ilL* $S I jl . Ukjl o^U^Jlj ( *3jJUl ) 
tSj^J LakJI o^L^dl ^Jb-J cJlS' I il JJJiS - Juy ( a.4.4 JSw ) J^ y> 
lil L^w» £*a> lo^i ^XJl JLp . ( b.4.4 JO ) i-JLjJ o'iL*^ U* Jlp 



"k 



i^jUij ^jikj\ jl>~j\ 



k"+1 



bloc i 










* r~ 


— ■■-*». 


bloc I 














L 

























"it 














k + 1 


iJjJL i 


1 jP 






t 


•Vil 




1 

1 
1 
1 








I . 

1 

i 


1 






^o 


i 


djLi 


r — *■ 
I 

-_J 


4^2 


■ 1 
1 










■ 1 










< 


JUo-^HL^ 









J~UuJI J^JI J[ ijj^ iU_; J^J . 44 J£i 
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J*»!sUl pJkdl 2.2 
^>**- cLLjj*; ^ ^ LjjV 5iU w> ^s JU~ J£ JLp . l yiJ OJU^-i 



djlj o 



4^1 



djL2 



UiJ n 



j^Ol^J^, : 5.4 J£i 



JadiJ! 






I .3.2 



JjJL^- _jt ) JJaJI . JJjJl o!i o^-Jl ^ lil JlScJ . (index) JJi itu-l^i 
J-JL-I* JSwj ^jj^J i»Jai*Jl olS^JI <Zj\jS>j> tf> Ze-j&jt {jt- IjL^jA ( JJjJI 
olSJj JUi^j <JLs*Jl 01s 1 *?«~JU . ( 6.4 JSLi ) JJjJI olSjL ^j j^^c^ j\ 

. v 5JL.JU-J1 Jj'VjJI JiU'tf LslS 



^JL? n 





JJjb djJu 


1 li^b 








i^> 


1 . n 




1 'I 
















1 jJjbiijL 


1 j^ 








i^W 








1 — 




j cAl*A\ otf^L 


» 





Jjjjl Jj. 



^CaJl ,>-JI : 4.6 J£i 



70 



o"5^bJl *_k,o . 3 

v_wj>- rtJo jl j^aJ t (*L-f*Jl - i$-\)CJ> I J, Jr ,. V?M in hit ^y 0^\>iujl ,, , JiVj 

I <Ljw <Xo£- *\j>- 1 i ,.IV»i 4»^<JI pjJlJ LsJliP ^iS^oj -jj«.| j^.| 

* ■» 

jjS^j oIa i*oiJl i,^ ^L^JI JLialJ JjUII *j£}\ . J i<uij| f l>j^ JJoixil 
,y Up^ oj^. of U> ( resident l£lj ) Ll>Jl S/liJl ^ I^U- 0j& of U[ 

Lfcik, jJl «systemes» oUlj^ll xii ik-l^ *.jiJ| ^ ( ^1 SjIc ^ ) 
: ^iil oVUJl ^ Of c $~}\ j, . J^c^Jl ^ 

Sly ^ i^i, OjSi of J t 4_U!I i/|JUl J iSlj l^Ust, ^1 o_>£ of Ul _ 

<, (over lay) Ijj^ dl)i jjSL 
o^U^Jl; ^j .UdJ J,li J^ ^L i^, JJ ^ ^ ^U 0j£ of Ul _ 

a** f-lLs oV olilk* ioUlj J^| oULJl t JUo-^ll ^^^ ^ 
oL4^Jl oli ^XJI ^ t J_^J| J^ ^ j^^Jl (overlays) jilyJl 

J^JI ^J MS-DOS f lkJl olpii t lik* . (^ oUljk-l ) ^ Jil^ 
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^J^Jl JLp . Lib ic-jLJIj i-3\J\ «COPY» iJuJl !k-.ljj ^a^sM b\&> J> 
( jS^Jl ^ ^-Jj Vrj 1 ^ ,_5*J «PIP» ^-^ t S^JI ^-i CP/M fUiJl t-sl^Ui 
J* «PIP.COM» ^JU J-^~- L^aa j& (J lil ^-~i oU** c\jj>\ p_ jl 
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^UJI J^mJI 



■J» » i * i>i.w.i > . i 1 LjSJLa 

(User Interface) 



£-»~ i j-Aj . J A ,tjl (illLJ ^ | ^jUJI j ^iJ| _j_a J_, kJ C^JI l JlL> 

^'U-U- J,a^ dlJi A^j i (Login) f lkl| JJ ^ «J| u£d| ^ jL J**x~JJ 

^ l> W *^J*^ ^l* til ri *Mj OUVI ^ jl_pJl . ^IjVl ik-lj, 
U I jaj . ipj jplyj ^^ jf j1j s^ !J l^^j^, jf (: ^ t j^i ^ ^Li^, 

UM i$j-*> *12^J j-ljf jsa ^ U 4 ^JLlI U ^ jUol J| ^ 

. (interpretor) ^IjbU ^U ^,-li. itu-l^ ^ ^1 JS" 

.-iljJL U*^ jliU^ ^j-j t ^-U^UJI f U»UJ jUil! jU*x^U 1 JK» 

. (initialisation) f UUl aljpjj (configuration) JXixll L^Jl . J^x^Jl J^ 

J»*i~JJ LjJ ^ ~*'j^ip J dLs (Login) J^cu^Jl ilop^j <-iycJl LJU* 

; pJ^Jl 4X1 . l 
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&}; Ji ji\ vS'jUl j^dl oLijIj c/^xJl *U jl* «k--j oljJeu jUai 

«Batch» o^U»«i JLauD iLLiJI o">U~Jl oJU ^JJ MS-DOS *lkJl ^y 

t «GOTO» t «FOR» p^J ^ (v-^xj oL-S^J Lgj ju>J . (extension, bat) 

«monprog» ^JuJl t^U^JI JLaVj i_*£j3 LjL ^^^J . «JI t «PAUSE» t «IF» 

: Jbll «montfich.bat» 

ECHO off 

: debut 

monprog 

ECHO pour sortir appuyer sur ctrl-c c trl-c jjJl J* ±*~X> rsj»& 

PAUSE 

GOTO : debut yju 

: SJiLiJl jJLa J gU " iJLJl iJLijJl oU «monprog» t^IjjJU -LiJ J£ JUj 

( Ctrl-C j_jJl ( _JU- Jai-iJl t»_J««j kjj^ ) 

pour sortir appuyer sur ctrl-c 
Strike any key when ready 

-V «monprog» £*UjJl 0$ ctrl-c > >T jj ^ kW ^ h^i^ 
JLp ^j^j aJUAJI SJbJUl ^ («Shell») (vS^Jl iiJ JU UNIX f lkll J 

reponse = o 

WHILE TEST $reponse = o 

DO 

monprog 

ECHO 'voulez-vous continuer o/n 

READ reponse 

DONE 
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oLJLdl iLJL. JLij ^ vilJi Jju i «reponse» Hj>cjJS i Ja*j «0» i*~Jl 
. «0» i»-Jl JjLhJ «reponse» iJj_>*dl 0} L1U» DONE j DO jo 5jj>-j*Jl 
. «reponse» aJ^>cJJ LjJajJj oU-Jl iLJL. \yj READ SJUjJI 

(configuration) aJL&SJI . 2 
iJlSol MjJ (vtJ (jSi (J £-** ££• { Js- J^iu^rJl *«UiJ J^-^ aJUp <jf L>ij 
V-U iljk-t JLp- ^y>C <&J UNIX j»lkJl iLSLi; t *fc. . abJl .k^. JjJbu 

iJL_P JOJLxjj i i>*iij_iJl oliljla, .*£\ {y JJLP Jl. ljJ~ H\ oJLft ,»■..,.«" lp PJJC** 
,*li 'J-A J-J . jIajJLj *-^J 7-ja*-*jI /j J U.iC»»JI eLwil <uLl» Mi jjj /JL»jC*-^JI 

_ J.,q. »; ..>< J I S_ijjla_) jLftjJL TT-o - J AJtixJl pUa_J g Lb j SljJ <Ha**ilj_i A**JL> 
J-£±Jl oLJap ^ J? . fUiJl jj>^>j t*«~j i5y>^» iijls^- ' ^Ai» t -Lp-jaJI 

: yt» t JvuJl Jl 

ff f 

. olij^auJI ru> oJlf-L»*Jl »al^Jl OJ>- _ 

ljS\SJ\ p h„> <j!>U?i j_^p _jf «Swaps» *l_^-[ jj* 4_I>JI S^l JUl Sj^ o }->■ - 

. /^l<m* oJI pcA ji i!) V>- - 

W^j-'j <■ olj^JI «Aa l_«L>« jw*«?o jJLcJ LjJl>ol ^jjUaJl oUJjtJl 

. jL*U)I 
A-JJa-uJl .Lw^l ..ij.*; Jp ^ i£Jl, a^uJl v>Jl ^IjpVI ^iyJ 
i^-UJi o^U^Jl lJj^ii £*^- ^1 »L*-Vl ) ^l^l - JL>o^l ola»jJ 
* Mv^Jl '•}-&■% jJ^i villi 01? li^ Lvi JbJoJ ^. ( olJb^ll oJLjJ i^LJI 
J-**^-*i! c _«-: ^1 iL^iJl ) iJuJl S_jJaJ| oIj^Lj J y&> oL.olklLS' 
ol-b-jj L^fiJ^> ^ *[*jcJll\ li^W *LwVl 0L» *U J^Jio . ( AojJL; 
:JaiJl OU t UNDC f lkJl oLpi i ^U . ^i^Jl ULjjiJi g-i^i _ ju^l 
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12 tty 13 

J^ '<L*il\ U», t 3 J^l J* iW jJU: UlSUL. 4 ^ /etc/ttys J^l ^ 
. /dev/ttyl 13 ^l ^y. J^ l^Uj j^j, ^ 

*^> /etc/ttytypes J»--M 
ttyl3:v5 

«^>- i_i*oj L«t . «v5» ^jj y> il^ci 3 iaiJl ^ LjlU til ^yju ^jjl 
"■^t: ■ M/termcap J^Jl J ojUa*! ^i t « v 5» ^ ^ JU^Jl o\jjr 

.j^Jl j*ljf ^ vjyu*. JjciJl ^UiJ Uu>il oj^l olO>-j ^JL ili Ai>ll 

Ji (cursor) aJj^JI oljliVl liLy* * *AL£J» ^ ) ^Juxuil u£^ ^i/l 

. ( .. jJl ijLJI Jlji^l 
J_p«Ul ^jUjc-JIj tvo^ J^ £y>^ etc/group J**~Jl oVi 4A$Jl ,y_> 
oIjL,oIj_« (j/ajy :>JL?w /etq'passwd L>wJlj i 5*j_*>«Jl ik-ilj_» J-oJL; ^ 



: ** 
(password) jj-J! -UK _ 

t ( J**U Uj^l i*iUll ) flkJJ ^a^Jl ^lyJl ij^ ;ai* _ 

(initialization) ilJip'ih . 3 

AJtijJ Juu jUIj ^isujj i«JLiJi J ^UD^j aJ*p JS Xp al-Xp^l p. 
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4-4JI JLiJ Oxj ^^Tj jIjlpVI jli ( ^ UNIX ) ^JL«jcl»JI - :>-u; j»UaJ iJU- 
tJydl^n i^-fJl oJLa i— sjla . ilULiS" L^p g-j^tJl J-^LaJl /y^r ,^5^ «Login» 

^ ,J (UNIX fliiJI ^ «profile» jf MS/DOS fUlJl ^ «autoexec.bal») 

is . a< /»Ui> 1 ^^JUjjjI J£*1jj }&» t <J}M»Ij (Uj«JI ia^>** JbJ>Cj 7t»— J iJLftj 
l^j>*»lj_; i_cllvaj Oj-J>jt (ji-iJl O j -U- ^ . ^ JI j»ji t jIJ-pNI ( _ s ^j UJLlP 

i-^iy 4jiC« jJU- JLidJ J-jUJI j^JI flj^ yr.» ..; 4>w«^JJ £J jL^>Mj ^LJaxJl 

JyUl 4iL J_4£!L ij£. c-J JJl^xJI Uut of Ji SjLiNl Vjf w 
jj^iJ |»i SljJl oJ_a Jjs- dLii -Uj t l^La tjJwi Sl_jJ Jaij i_-^J . (assembler) 
4_.L5 ^^ c ^ . (High level) JL* ^^i^ i^r^jJU iJJ JUjOm-U «aLJ| 
y>ljl JLxl-U t jJUjCwJJ a^JL Jjb'li if OjJb Oj^j V I Ju . C iillb UNIX 
SjUi i-ikj 1 JLc- (jiji^j 1 (_£j_?M iiJL. y>-^. ^U^ J>-b ^ J-i-lJl ALk; 
I^J^J bap s^U j^^j ^^Jl 1 j^J . L'b V" ^J IJUj ^jA ji id j- j^Ji 

' f u J 5 ^ - FORTRAN j\ PASCAL l^iS JU ^ys^j. oli iiL ijw.^JL 
. l«Jj L^ SpI^Ij ol^Jl oLU *-\j>>i 4_JL=J| o^UwJl ^ ^iUS jjLa, 
• O^ 4 Js*-^ fit-! ^ i-*- 4iJ ^ i-ri^J c~J oLLjJI ci^i ^JJ ^Ui} 
f^ of ^-^ t ^.yi j^f J^ii ^ J^i^Jl f l& oLl5^l J!jUs-L ^iy Ua^ 

. j^\ ii» .my gu-s-i ^^ ^11 wui ^ j^jf ijuj ^jui ^ j j^jl 

!ii . iRMX 86 Jl^l, PI/M ^5 jf UNIX Jl^l, C oJ J J^Jl 1^ ^, 
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Ait US' 4 ytj. FORTH MS ( «Wl iiJ jl Jj>JI iiJ Js, abJl j* 4^1 oUJJl 

^9j_*j oUJJl oJLA . Lfei J-i-iJt MlaJ (_>^j *J ioJail ^)lp IfrlU «.".o.l t^P-Uai^l; 

^ JL»-tj CP/M >-»lj-iL; Z80 oUJL*lll JLp aJUUJI FORTH oI^JLaJU 
JJuiJl fU* ^ iaJ» J* *-i cijs^ FORTH ^ *.iuUi IJ£a . CP/M <-Jl^-% 

LSsJLi iLSoU i-*v» i oLiSl* Jlp JUi A.SviL» Ao-dJL <J tm^Jj 4> ivoL>- < J a j ... o 

. LISP Ji. t5^t SjJLi. oUJ 5JU- J oUljVl ^ £>JI IJ^ J& US' . -X>.A=r 
(jf J-^-iJl *Uai Jj->- £j^j-Jl i>^jJl Jaj>c«j <J-1*3 ^^Jl **J jW^l 

(editors)' c^U^Jl _ 

(compilers) oli r a*JI _ 

(libraries) S^UJl oL£JI _ 

(debuggers) tM 1 ls» £fJp -^^ - 

(linkers) ^J^ 1 C^ " 

UU o~J JUI j^-jU ^>JI SbVl p*L. t>T UU ^LUI o* 4 fj-^U vW 
IJ4I ^Lpj^j-JI SJpLJJI g-ljJl 0l» IJL3 ' UiAlSj Ultf vr- l** JU^NI 
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^LJI J-AflJl 



CP/M fUaJl 



*_£-*«; p—j>\—ij—> ) Control program for microprocessor ^^-j CP/M 
fJ'jf-j t 1974 £~* ^b t Digital research iS^i r-&\ ,y y».( jj^^jy_jj^J\j 

SJiJl>- il^> jX £j>- Siij . (intel 8080- 8085, Zilog Z80) oL 8 l»K> S^JwaJI 
. i*KU o 16 Jjk SjJwiJl oL-UJJ CP/M86 ^Jb" 

CP/M ^UaJl LSj . 2 
: (module) J>j vi^ti ,y CP/M ui)t, 

— CCP : Console Command Processor, 

— BIOS : Basic jnput-Output System, 

— BDOS : Basic Disk Operating System. 

' j^ljVl j—Ju jji >-*— *L . J_«jCwJ| *_« ^^aJUJl ,jP SjLjP j_a CCP 

. ~<£\ )\ jJ>j L^ SiS'ijJl t j-»ljVl oi* JL& «uL$» ^yJ t tiilJU %\J>\j 

& OJtjj . io'Lj-All gV^II JUoVI oUL* jvJiJ ^.Uji & SjUBIOS 

t iL^J ) ^IkJU ikj^JI iJ^js^l olJ^JI *^» J^aij ,_/)! oMj^-Vl ^ ipj^>^ 

oljJu^j CCP ik-l* ^fUi BIOS £.1:^1 ^^u. . ( oUljk^-Vl a^jL* i 4*jU. 

J-vw)l ^ UUMj- US BIOS ^ ^jj j4» . UJL& i_j,ikJl aI^JI a] x)#*2 
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oUp-jJ VWj^l olj^Jl JU> ^i>Jl LJIS^I J ,,.;. :.U ^ . ( v-U3l 

J_Us ,jJl iv-L-Vl oUUjJIj J sjlpL^JI £.IjJI ^ «-j*>^ ik-lj. ji>dl 

jrl^Y 1 - ^T ^W^ ^JL~ ^j^i ^ . oUa*Jl J^lSSj ^jJLJl J^ 
j^ku jja v^jJL BDOS g-U^Jlj i^Wfc o}U— S i^lkllj J^»LiJl ^»J iJlijJJl 

. BIOS oLU* ^ Ubjf jJji ^j JjVl j. all J JcJ>j-* US o^U-Jl 

. 1.6 JSLtJl JL* .Ijj VLjjiJl olJ^-jJli I^JUjIj -±/*Jl J=r;Jl J*IS 




CP/M i^ji : 1.6 jS^i 



s/iiii aJLiLt: . 3 
♦* u<r oij^ i~*^ Jl cp/m sk-ijj ^-u-j/^ii 4-Ji ^i^ 51 r^" 

• -oU aJI yy ^ ^ u-Ul f IfcJlj OFF Jl 000 ) oL 256 ^ >^- - 

8j sum jLi ^ ^; 4 ( %^ ^ r^> jm <<h>> ' ^ oH 
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pageO 



TPA 



CCP 



BDOS 



BIOS 




100 H 



,>VI OljuJI 



CP/M S/IJUI JjSLt; : 2.6 JSLi 

^JJI (Transient program Area) TPA ^Jjj jJ U jcl^JI ^«I^J jj : »« ;> *-" j-s 5 " 
:/lU 2900H Ol>*ll Jl 100H OI>*Jl ,y Ja>~» i-— Ldl S/IS iu- i_~- ;-j 

ilj^Jl Jl jf 1 oL 16K f^o 

2900H + n x 4000H 



1 S/IJUI Ji iiUail oIj 16 K ^ olS^JJl iJ&y. n 1 



c CCP. 

t BDOS . 

. BIOS . 



^ . fliLJl oljJcu oJ>J .3.6 j5LiJl J^ a^uLaII Oj^i. J_L' 
J^^U J^jJI &* J| BIOS J £>" iJUj j>J J_,Vl i^tJl obUl 
.^l^JI J^ Jo, IOBYTE «Aj yoJl 3 b\j^)\ . ( ^UJl J^aiJl Jut ) 
. ( oUl> jf *Utf t oWjk-Vl a^jU ) Ui>«Jl 5j^-bU (ijUJl 
i 6 1 5 jjjUJl . J-jii«J| ^j_j iLUl oUl^k^Vl Sjl»-j jJUJ 4 OlyjJl 
£** <-sl** J-* J-* • BDOS e-.LijJl Ji ^JjJl l^La JU ^jj&j 7 

uij^Ji a^-ijn fifcJi i^i ^ t j^ji ^ ii^k-Vi y i~Uaii 4 *u*Ji 

5s,U- j^jJI j^Jl J^J ( J^b > ) 5CH ai>jj| Ji 8 OlpJI & . 5 pij 
OljuJl ,y . 8080 ^ RST7 J[ RSTO oUbdl ik^ cJdJ ^jJl < J^Jl 
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(Default File Control : OUdl ^ J^Jl ^\j j^ 80H 0\j*i\ Jl 5CH 
CCP 4k-l^ Ujl~>-[ ^ oL 32 ^ HjL ^ ;jU y> ^JU! Block DFCB) 
gjUl oLL*J (J>^J| ^|j) FCB y ^jJl j^ Jl 2i\J,[ JJ\*yj ^ 

«& ,2 « u- (buffer) ^jb ^ 3jU FFH Jl 80H ^ i/l j]| y ^-Ujl 

0- jT jp« oLWU oUuJl _^ Jlfc^l j^ jJLjj, ^UL| r Vl Jp ^ 



Buffer f^jjli 


DFCB 


iw-ljJl Jj- 


BDOS Jl ^kil 


|<i »r ■ ...ft i' a3j 


I0BYTE 


BIOS Jl fjC 



FFH 

80H 

5CH 

SH 

5H 

4H 
3H 
OH 



Ooutvall : 3.6 J£JL 

oo5n oi>j-Ji *M* J 5 ^ r 5 J**^ 1 g* 1 ^ ^^ O* f^ 3 b*° J* 

0*>U~Jl . 4 
aJIj^aJI *-S"jJI . 1.4 

ijb-j j_j * ( 16 -J*- y oIjl^j j* j^Ji uafc. v *Ar^' v-ui j- 

f.Uai ) i-iL 128 ^y <L>v-o" J-S uilts . (records) i-fc^i c£L>~- ^ 
^j t (^LyJjf olJ^jJI CP/M f UiJl ^Ji . i-b^U fclj 16K ^-Jl 

(File Coalrol Block) FCB j\ (descriptor) <-L*\j J^- J-* Jl ^L-*i 
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£l_jja~/!l/l ja Cj^^-JI oLiwfllj A*j*3*u> Oy^J . 3.4 ejiii\ ^ ls*-J>y KSyJ_ 

y>ry. 4.6 JSdJl . (directory) i*SUJl *j» i^L^* il^kw»Vl ^ i*s>L>- iSJaia ^ 
p-i s ^ J* J ( "JL^ 1 J^ FCB l> ^1 i*J^ ^ ° ;> ^ J| <# TAP jM 



CJ^jU^Jl 



**JU> 



cp/M/.Ui; 



Bootstrap tJ^Ua'ill p'l'j; 



3jf2 



aijk-^l ii£> : 4.« J£Ji 

c/>U~Jl fl^l 2.4 
oLw 8 ,_> ^j^o j—1 4k-lj_, J>w- JS - Jl ^ij t CP/M (.IkJl ^ 

UIj flfcJl ik-l^j jjitf illty «J* OU * JjVl ^1 ^ Lofj US' . J^JI 

: ^ r ULJl ak-ljj IfcJid; ^1 o^LUVl 

c Xidlj j*JtU Jjli J^ COM _ 

t (assembler) JjjJl 4jJb eSjJUr* J^- ASM _ 

c (PRINT) Jj>Jl ^.U^JJ ^v/ J^ PRN _ 

t CP/M ik-lj, ^^ jjtf ififl <^JL ^ Uji J>~, HEX _ 

t £_fcjl ik^ljj LiJ o_^ J>«~< BAK - 

i SUBMIT^Vl «k-l* .LfclJ j,li « ^.IjVl a~«V i t j ^ J>^ SUB » 

• f 1 ^ 1 ^L* l >**i tH CJ> J>~, $$$ _ 
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: </* 

t (Read only) Ja2i U\J (R/O) _ 

i (Read /Write) i>\£ i*\J (R/W) _ 

t fUk; J>w. (SYS) _ 

• (directory) <*Sli DIR) - 

Js^Jl i-A^lj . 3.4 
J^ 5lv 1 -Jj~J J-^*i <^ 0^*i C^ e control block) FCB J>~Jl «_i^lj 
cj\a+*\jJ Lofj L*^ . « IJo-j i ^^U l5_j— i c5ji>o M !A_>w ^f i oL 16K l j^~ 

c*\jS\i f h -.i ^ ^J 4 J_f-Vl j-~*dl Jl *J>^ LIOCS i*JaJl ) TPA 
UJUp (RAM) 4_!>Jl SjS'liJI <y ( ^ JUjC -JI £«ly ik-l^j *ii Of t-j»«j ^jUJI 

. 4*jJfiJl iijvaJl _p»*i dUij <»jUJ1 ^ fcijkJiH 

r**l J* •^•A*"^ gj& JjVI oL; 16 . 4iL 32 j* J^-Ji i-iv»l_) uJJb 
olpUaiJl ^Lp ^ ^&J <Jb)l oL 16 Jl . <u~^ J| «UI SJIU^I £■ <J>— Jl 

. £U.«X.,.J| ijJljJl 

JJi-Ul . 5 
. .IkJI jIjip! U~p i-—t^ ( fjUJl Jb> i$t ) (cold start) ijUl ^ J*Jl 
«boot jpJlJI g-U^Jl rj h < iljJI x- ) ajUl > J*JI ^ r u^i i£*H x* 
aj^-JI i ^LiJI » (chargeur) £.1^1 ^ ROM i/liJl ^ »y^\ strap* 
^ viJLJj J~ . a^JI S^UJI J iJubJlj flfcJLi a^ji ai>-Vi > 
o^Jl ^ *LJ jJl BIOS olJ^JL ^ e-Ujy BIOSj BDOS g\J\ 
l>>L». CP/M f UkjJl 0_>-& SWJl «JL* o* . (3.6) JSLi 7 Jl j, ^L^Jl 
Sk-I* ^. ^IjVl JL-jI . A> iJUjI ^yuj (operator) ^>Jl j-ljt JLfc-M 
r....t t Itflj yVl Ol* IM - CCP ^jloJl <y ( *U^JI J** r^i ^ ) BIOS 
JLidJ J.UJI J^JI ^ BDOS ^U^JI Jl *I^J c£*M rs- ^b Ir*^ s -^" 
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j, CCP 2-.Uj.Jl ^ UJULPj . o/IJUl ^ « J^-JI i-A^lj 1 (. &>*Ul ,j-^ 
Ji^J TPA £-»lvJl ^*bj ' U^ J 15 " t^ 1 »/ l - iJI i>" ^ L -* JI Jj^' ' "J^ 
^ £J^«JI ^.IjVl i^J^ jJxj j«-i SUBMIT jJV\ . «-l~ ^ i^UJI oi* 

. «SUB» jp SjLp ^ <JU?L J>w 

^U «control C» I*~Jl u-Jj-voj *^ «Warm start» ^LJl Jte <3>U»^I 
UjUp *j p^jj i (5jl>Jl ^IJjJI j~°-tfj a^ ?"— i j*$\ '^*J • t^- 4 ^*-!! *»-^ 

. i/lJJl ^ S^^-iJl BIOS 5j_^» jjJu' OjJb CCPj BDOS ^I^JI pit. liU-\j 

CP/M fUaJl ^.IjT . 6 
StfJJ ^IjVl . 1.6 

Jp ASCII ij£}\ ,J o!)U«~Jl -b-t C)>wm ^'N cr^yi : TYPE nomfichier _ 

t Ailjk^Vl ^U Sij^JI o^Ut-Jl *L~»ti *>J^/ ^yj '. DIR _ 

i oiU- SJ -*> j' \Jv\j '%*+» _p"j '. ERA nomfichier _ 

J_5 v_w.U; ) L>Ji«0 p ^ LU^q SjSlJUl ,y Ij-p- Oj»«j : SAVE p nomfichier 

t nomfichier J>«-JI ,y ( ijL 256 *>Ju0 

*Sji ~£a J-S j-^«i j A + *z~a is* ^J[ il^L^i| ^ytj^ajo ?*♦—►> : USER n - 
. iws -G!^ ^L ^1 J**i~. J£l ^ V . (O^n 2 ** 15) ^ 

t 5JUi D SJLs-jJi Ja^ : D : 
: -j y r ■ > .>., j jJL>cu j^l : STAT : 

t LjxlL>- j*Juj < 1 A>tjt 
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<■ W^-^^-j o^U^Jl oL»U Si ^. _ 

SXj-j ^ o^U-Jl J^j ^j y.f (peripheral interchange program) : PIP : 
• , ( . . . , iL^ill t S^UaJl t oUljk^l fr(ij U ) 6j±\ J[ ^l>l _ JU-4 
t SJl>^/l oljL^ Jjf ^lp CP/M f UiJU ^^J ,1^ ^J : SYSGEN: 

lj£\ JJI iL£iJ £_. L^iwjSd CP/M i_^ J-Xii £_*w, ^i : MOVCPM : 

t CP/M f UiJl ^JI^L o^U^ ^ U.UJI >^| fj£ : ED : 

jl 8080 Jjj*Jl i-iL v_jj^« ^jj-^i. J>«~J JjJ* w.Uji : ASM nomfichier : 

* ( «HEX» SJUpL J>^ ) i_sjl^». jj^ aUjV z 80 

JLsidJ JjU «COM» J_>«, Jl «HEX» J_j>w ^JLL : LOAD nomfichier : 
£. iLSi. VljJ (jjjl^p Jl ijikwjl jjjjbjJl Jjj»J ) TPA j_^»Jl ^ SjJiL. 

4 (TPAjJ>Jl ^- 

\'i[ (. JLjLxJI ^y «nomfichier» J_>«*JI ^ \ij=^j^> U^Ij^j jIIjj : nomfichier : 

t «COM» ^5 ,y ^Vl IJla jl* 

lJI^JiL oJlj^j «*—j nomfichier J>*~ 1! «debug» ?y\jji : DDT nomfichier : 

t CCP 

i «SUB» ^lj% i»JV J»w JLiJ : SUBMIT nomfichier 

Uj_ww (5^-i^ ^jLJI ^-j.-t.Jlj 4—JiLvzJl ^ ^j-v : DUMP nomfichier : 

•» .A-H iJuU ^ijf .LsjLj SUBMIT j^VI oUlSUl illUi £»-. j*f : XSUB : 



SUBMIT i-il^lli 
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xjLJI JuoaJI 



MS/DOS /.IkJl 



J^ . 1 

J_£j, JU 1980 £-, J, MS/DOS fUa_-.ll 4j_.L_.Vl S-SyJl -jL^u - <.$_*- 
Seattle com- iS^i AZ\ ^ S - 100 SjJtv-JI c_L_U_U ^y-JkOl QDOS /4_V_11 
4J~~>«Jj ojl^i ^ dUi JOuj 1980 ijl^J _,» 86- DOS ^Aj . puter products 
/.UaJl IJL* -jLSJ <_;_f Mj . MS-DOS *— ^fl JL>-i d~*- Microsoft iS^ iiu-lj, 
oU-LJl J-Ji-!-- L»-ij_*J L.U-J ^Us- J\ LvakJtJl IBM-PC oL-U *-. 
. 8088j 8086 aiSUJl ^ INTEL oU-U-j^SLJl JU SjSi-JI 4j*_i_Jl 

jp i JL*__,Vl _ :jl^ i*__Vl Jl 4^ j* ^ U_JI I Ja t CP/M flkJlS* 

(ji *_>_j 4__\)j CP/M /»l__JI j* ij Li ^«Ij? 3J_fc A*jO_«j . /»LfJl AJUOU ^*P I il 

J\ 2-*UJI iJLJ . MS-DOS (.UkJl £*_>■ JLij . Jf-Vl L^Sti, ^ UNIX 

. 2 4Jl*s-JI ^j£- oip-U 4JUI OljLiVl «JLa . <iJl_U 0_~-_>_) 

MS-DOS flkJl oL_S> . 2 
BIOS _^JJ c ijSjJI 5/1 JJl ,_> ~<*jyy> i\j J* MS-DOS fU__)l £Zy. 

jji «. dy-Vi - Ji^Vi r^" Ji ^l ' BIOS c 8 ^ 1 v^ • ■ 5bJ ^ ^yj 

oJ_?-j ) AjLj-S^ <->»■ •> ■ J-*- 1 4axv> ,V Jib-Jlj t jLyJLj *^J «*i* i_~*l?JI _I_U>J 
AjLj-II ^j i ( «jj_JIj 4P-LJI ) C-i^Jl rtJioj ; ( iJa***- »J4>-I 4 «j^li i "*_.$/• 

^ JS\ ijj-^ *LJ;f ^U IS] <£>-*»*■> _^i . i-iL-JJ «___ cjUL_p *I^>-Ij t-L-JI 
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. lLJUJI J*mJ| J oLsy> ^JJI BIOS g-U^JI 

: 4 UoJLpj MS-DOS flkJl oLS> 

t (Bootstrap) J**Jl ^ o^Ai>Vl g«l^ - 

t IO.SYS g-U^Jl _ 

<. MSDOS.SYS g-li^Jl - 

t COMMAND.COM g-UjJl - 

OOOH 



BIOS, 8259 flS^JI 
MSDOS.... 



yawiitdJ olf>«i« 



BIOS-ROM ^.l^JJoLk^j^ 



DOS (.UiJI 



uU^ 



10. SYS 



MSDOS. SYS 



COMMAND. COM 



L*xl«w<jI TtiAUj* 



SjSIJJI ,ji MS-DOS f lkJ» £jj : 1.6 JSLi 



100H 
4O0H 

500 H 
600H 



u*br' 



,U»; 



dJUi, BIOS ik^ljj 3/IJJl ^ (.IkJI ^iJ . iiUaJU jl^Jl Jajj -Up A oJL^Jl 

^ c^^UJl .i* cJtf ty . l*J COMMAND.COMj MSDOS.SYS, IO.SYS 
i_*£ . «system» iJljk^l <JL>ol <3">U»NI ^U^j i_JLk. <, il^L-Vl Jp Sj-^ls- 
i^li ^^ 1>Xj> S_^Ui c~J MS DOS.SYSj IO.SYS o!>U~JI of Jl SjLiNl 

cu.LJU-pj BIOS 1>H ^yiLJl ^L-j-l. JLp IO.SYS J-^>~J1 i5j-^_ 
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. jLiaJI oLi*3l^o ^t- 4l&~~j> jj_Si jl> Sj-^-Vl eJL^J ^_**« jj . MSDOS.SYS 

J-»*Jl ^j^« . 3 J a-ai) ^ LfcUiJU- L^ LIOCS oLU _^iS"f «_— Ljj 

t . & '.7 v^-Vl "J-* - o">L>~Jl j^kl yj; jJl oULjJI J^ MSDOS.SYS 

oLJUJl JU (ij^jj j_.ljVl ^y-li. C0MMAND.COM J^JI <_w.L 

i> £-*J C^h JjVl t ,^«— § ^ i5j-^«j • J-«c~Jl £_* ^jiLJI ^j; jJI 

01 j^Jj -tjL. JUuf ^^1 p^JiJl l y^l dJ t MSDOS.SYS oLU JUy s/lUl 

J_£iJl Jl* j^. issJl S/IJUJ ^ MS-DOS (»lkJl oL5> gjj ^~> 

.1.6 

O^UcJl . 3 
ailjk-'Xl JU- JJU^Ail J~*~JI . 1.3 
40 J^ MS-DOS flkJl lJI^L «_1uJIj jj^l oli £1jk-Vl ^>^* 
JSJ i (sector) o^Sta olpUai 9 ^1 (pist) jL~« J£ j^-lij . *>-j JS ^ IjL*. 
. Lij_^ iiL. 368640 apj*^ U lil Jl^ . oL 512 JLp tSj^H <jj\* £^»» 
ju>J «0» jL~JI JLp ^ . a^-j JS JLp JljJI Jjs j^j i^ljJl oU>lkill j^Jj: 
4>.jJl Jp syry 18 ^j ^jStoJl gUaUl . J&\ 4^1 JU 17 J[ 9 & oUlkaJl 

. ?Jl 1 (^»j jL^Ji 1 

i_i)Uo . otA>t-Jl ,, .b'.:l l j/3../i>cS\ IJe-j f_^io MS-DOS *UaJl A«-*x»«j 

^ iJLt ^ J^w J5 *_«JUj . oL 1024 ^1 (jsdjjli (j-^-Uaa ^ ^yt^iiJl SJb-j 

j^ J-sMJU <y Jj-i*^! liA i-aJtj . ( File Allocation table : FAT ) l yu^ai^\ 
360K iJjjJ . ( ( yi i ^j SJL>-j 4096 ii^Ju «*-»j <>j-ip ( _r u:> '- J f 1*_>T 3 ) hj 12 
. l^-~i &ljk~.^l ^^U ^>'J>*j> Cj^-J^ a^ 3 * FAT J^—j t il^k^Vl y> <A> 

J-*a^*J . FAT 4iiwul^j jvii i ^k^i i_i)jj oUJL>- ^ f j /» ;r s i > Cj\ olJL>-j Jajj 

F ' " * 
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»^L . J^-" J^l ijL 32 J*jC~Jj i !>U*~- 112 i_j^ jl i<JliJJ jS^u . ( *i\J\ 

. aijk-HJ ijSla olpllai 7 lil 

: JUl J^JLJl JLp lil jju Sl^k-Vl pJw 

* O^ 1 O^ 1 ^ 1 o^ 1 ^ 1 1> FAT - 
t ( ,3-frUas ) FAT 7M - 

<, ( ijJb olf-liii 7 ) <JU _ 

. / j JLojO*,^»JI o jvj*~* — 

: i*j'UJl j*j t Jb»i flkJl eJj^ iiljk-lj J-Lo tUDi jlS lil 

i ( ijJla oUUai 10 ) IO.SYS J^Jl _ 

i ( Lj}b UlLi 34 ) MSDOS.SYS J^JI _ 

. ( Ljlb Uki 23 ) COMMAND.COM J^Jl - 

O^U>J Uij-^o i^jl* 322048 ^ . Lj\a L*Uai 75 -l^j*^ L. J\ 

. MS-DOS 

c/>U~Jl j^Jaa . 2.3 
i-£/JT c_~^ o^L^-Jl f .lin. 2^—' MS-DOS. flkJl ,>• iJ^ 1 *v*Jl 
IJU oV CP/Mj MS-DOS Oyl^Jl o=>. •-fc^l j^* J>-t y> li*j . V*-^ 1 
p. J^Jl fjL . cybLU jJL*x~Jl Uj o}U~- J*>J iU^ VI £»~- ^ js^Vl 

. ^Vl ^\jH\ 

: JUtf ayJL. IsA, 32 iL-Iji iJtiJl y» Js*— Jl jJ*J 

<(0)Vjl>J^_ 

l( 12jlll)^l_ 
t (!JU*~.2lJ113)- 
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i ( 25 J[ 22 ) Jj-W >I gjly *pL. _ 
.(31 Ji28)J^Jl r ^_ 

: jJLJl J5LtJl ( _ S U PjJLJl <i_^4>- j.1>«j w^" 

i iib£!lj S*lyJl wUp p^L« J?wi 00 _ 

c Ja«i SaI^aU J>wi 01 _ 
( IO.SYS J^Jtf ) L^« J>— 02 _ 

fife; j^- 04 _ 

c Jjjw^JI p~-L ^-Jj (Volume) p^Jl p-^l J-Uj <JJUi jl J I jJ£ 08 _ 
. J>^Jl p—L; ,j-Jj 4j_^U **5\a> jLw JjUi of ^1 jJX 10 _ 

j^Jj t *-iy\-5 - <*5Li jf !)U- 112 L ^~ iJL>»; jf ,j3Cu 4jjJL>J| i<wUJl 

^jC- il_j_soia *U-x jl ,y> iLJLu ila_^ljj jJ_>o IJLa f-jJUl jLw> t J.o.«C^<Jl jiaJ 

A : MARC \ TRAVAIL \ LABORAT \ EQUIPE \ BUDGET.TXT. 
J^l£ Jba>tj ijj> JS J t^*^ jU li| Lw9 fjiJl J*>J <^jJl o^"> cflj . SJLjST 

Jp-ji . S^SL. l^L pi ij^UJl pjl^jjl c^U-y <<CHDIR» yVl ikJjj (iy-f 

MKDIR, RMDIR, TREE, et 
PATH j 

ijj^JH^i\ *U-*tyl . 3.3 
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t *~» 





B:jA:_ 


* JJL^JI J_,Vl ^Ul 


AUX:_ 


t ip-UJl 


CLOCK: _ 


cn=2jfn=l ( j« t> ,| > -NJbi 


COMn_ 


(. iJUdJ 


CON:_ 


l 4jjljX* iajQs 


LPTn:_ 


I iJLs- SJb-j 


NUL:_ 


' *ijlj^Jl JjVl 4»IU| 


PRN:_ 



5jj>«>wJI O^U« !l *U~ol _ i_» 



t ( 5.3 Jai\ ) t-Jjjf ij cJ$> oLku. L»w 

CHKDSK *koljj 4*>- jl-«jIj SijiLaJI ^^..^t.->«dl olJL>-j 
i ( 4 jkf ) RECOVER JLLJ ^ »L J*w 



%PIPE. 

@... - 

BADTRACK. 

FTLEnnn. CHK. 

FILEnnn.REC . 

NUL. 

VM.TMP. 



JjjoJl i«-L t^J-*-*" J^?'**' 
4 «_1-J| At^J il>3>" J : ?~* 

4 Ajo r \jnii gjX^t* J**-" 



f c/fltl 



$$$ - 

ASM. 
BAK_ 
BAS. 
BAT. 

BIN_ 
COM. 

CRF_ 
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i JucdS JjIJ J^w. 


EXE 


JJ*J ASCn ^jZ* ^-iUI ^JjdU J^- 


HEX 


t Debug ik— I_^j <yLj ^1 




i L£U\ ,y t^jX^i* J>«-- 


LIB 


t J^tJl i~'V J**- 


LST 


t ikjjVl «-5i« ^-"[ji Lil*Jl f-jjJl Jj*^-' 


MAP 


i Jj^»j -ijtvJ 1 Jjli i_iJ^i»»» J^r 8 -'" 


OBJ 


' t^V c/^ J^"" 


REF 


' djj*-" (>• relocatable file J**- 1 


REL 


^-^ J 5 ^ 


TMP 



^.Ij^i V"' 1 ^ 1 o}UJt . 4.3 

BATCH o^U^Jl o JU ^a; . jJjJl J»-:tf i^ jf Uj~~. jjU~« 1*^5 ,y- £& 
^IkJ « jIjlpJ i U*p JS il^ ^ . «BAT» iJU^L j_!^0 MS-DOS ioW ^ 
Lr b^, otf lii ^iljdlj «AUTOEXEC.BAT» J^JI JLiS £j& J***^ 1 



Sk_-.ljj JjLjImJj t j^ljVl 4->JM J^-i ^ iJiCi £j\jJc* J\>-i[ 0l5CtVlj 

lil . ^IjJl ji^V JlruJl .UaU Lr «UJl J«m)I ^ JiJl :>jUdi . %9 Jl %1 
t JLa:;U JAaJl £»l^Jl *—[ ,^o Uf« ./IjVl Cf **">^' oJ * JUjcl-U *-J^ US' 

: JU.I' J£*l| JUL. «mont fich . bat» oJ^Jl Uli 

ECHO off 

: debut 

%1 

ECHO ctrl-c jjJl Li^ ,_*», rJ j*U 

PAUSE ' " t " 

GOTO :debut ( yjji } 

: Jbll J£iJl ^ monprog ^l^l JLid ojlaj lu«y 
montfich monprog 
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. monprog L^l lit j>-L- %1 jjjcli\ 
g a^^Jl EDLIN c Jdi\ <k_^ ^ u ? ^ ^,^, ^ j^ eUJ , 

i * I 

«>-^ JpJ ^J| *k_J| j^-Jl i^j ^ ^j ^ i_^ ^ 

. M l^l^L pau. . ik_, ^^ ij JJ MS-DOS fllfcll ^yljVl 
*-djjH £*~dj ' i-!l—j _>f «off» t «on» j^ of jjSUj _^JI d^ ECHO _ 
•ts" 5 <^l ,y»j* OjJ-. ^XJI ^ jf («on») U JLij" J^U- LSlill JLp ^.IjVl 
S_J,LiJl Jl Uib l^JL-jl ^^ iJL-j ^ «jU _ n JcuJI o^. Ujlxp { («off») 

. ( i^jJl oj ^ «write» iuJisdl Ja^\ ) 
: ^i. i j\jS3 U*p J_S _u> jjjdi ^j ojlj: £> fj^ JU^ ^.-j, FOR _ 

: aJUI «sauve.bat» i>^t>Ul 
a : 

for %%f in (%1 %2 %3) do erase %%f.bak 
for %%f in (%1 %2 %3) do rename %%f.txt %%f.bak 
for %%f in (%1 %2 %3) do copy b :%%f.txi a : 
dir 

j*- jL^L 4 a: SJ^-jJl J icj-^Ji j^Jl £1^k-V ^jj *U-^L **-Jj 

Si 

sauve toto tutu titi 

* a:toto.bak o^U^Jl JI^Jl JL* j->«~- 2 >_JI ^ ^VLi Ul£a 

: o^Lj>wJ1 L-^-J j_ g <-j 3 _^a — Jl ^Ijl U! t a:titi.bak t a:tutu.bak 

^kJl t ja\ iA^Jl ^j ,, «bak» ilLU'ill «U»V a:titi.txt <. artutu.txt t a:toto.txt 

4jl_jla_>4 ^ b:titi.txt 4 b:tutu.txt t b:toto.txt o^L^Jl J. -•■_... « ^IjJl 

. a: <jj»Jl 

: (Jul j^ (J^-Jlj . (j-^*-° Mj~>> y\j*\ J^ - ' Ja*~i ?t*—j IF _ 
IF(NOT) commande condition 

. (^Kr-'y 1 : Commande condition 

: .Ljj-iJl ^ frlyt 2%' jbj-jj 
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t ( \*yry> i^r^ OlS lij AAji»- ) EXIST nomfichier _ 
i ( ifjLt^i oL-Jl UUL* cJl? Ii| ) chaine 1 = = chaine 2 _ 
•>j_& bjj* LiU JuLuJl g-^jJl olS" lil £L5*- ) ERRORLEVEL numero _ 
desc.bat S*u">Ul Si. . ( ai>«jl AJ\ ,y> j& j\ JjLu £j^ 

echo off 

if not exist % 1 . » echo % 1 

if exist % 1 . ♦ dir %1.» 

U*. Ijyf^i toto J^Ji jl* lil U «y^ «desc.toto» ^Vl ik-l^ **~j 

xi ^jj,jj\ ay^i ^ la^. J>_ laSU jfll JL> jl5 lil t -cJlkJ ^ 

4*-.jJl ik-ljj ^o>Jjl >_Jr J\ ijjJJ ^T jA GOTO etiquette: ( iw«, ) _ 

W-f j-^' ,> oLw JLJ ^ >^ ^ SjL* ^ ^^jj| . etiquette 

• j*^ 1 '■** Ji j^ "^ SjjS'Ul «monfich.bat» i»^">Ul . j : -kfr; 

Jl %1 ol^^^iiUJ v-JL; U£j ol^Jc «L^b £*_, ^f ^ 5jU SHIFT _ 

. %9 

(tubes and filters) ouLUjIj u_^UVl . 3.5 
Mij-c^ 1 £>~Jb J^laJl yikJl ^jX^Jl ^ MS-DOS r lkJ| gJUi 
i^ Jl i-^Jl ^LkJl . J^I^Ji ^^j ^ ^j^j, ^ t o:i ^^ 

4T 11 £-IjJIj j-ljVl JL^I ^ | JSU . l^Ltj <UJiJ|(Keyboard) ^Jlijl 
<^ ^ «DIR»^Vl . J>_J| Js. obOl 4_JiLUl Jl ol^UJl J^- 

: y% 4 *JLiJ| ^U iu« i»Sli ^ o^Jl ft Lw,L 

DIR > mon repertoire 
a^-_* ^^j «>» ^| _ «monrepertoire» J^JI JLo iuiUJl ^^w 

£jU*Jl 4-i ^ Jj^j L^ UJ g.1^1 jjbco t^j ^^ MS-DOS 

: j*Vl» . j>.| £,UjJ ( lU^aJl 
DIR I MORE 
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J^JI ^ ) MORE J^ j^ DIR CJ Lfe <^j ^U| fy ^^ 

* UNIX f ULJI ^ ( VJ _JVI ) tube fJ _^L. ^ ^j y> f>4 iJ| |j^ . ^ 
^IjJL, jpu^- j^l ^SU, UNIX ^il^bl v^j -uf y, U^u, ^^1 o^Vlj 
<>i**Jl JjiJ jS^j MS-DOS fUkJL U ( MORE J ^f, DIR J SJ^Ij ) 
oLj-i^i ^jPa: U_*lJ 2^*1^ Uif MS-DOS fib 4_,L$Jl ^j . Jl^xJl JLp 

. UNIX f lkJl J <i[^cu,[jS^\ SJUfOl ^IjJl ^ U/sl^l. (filters) 

» 

oU-Jl ,y *LX- ^ ^js^ ^Ml vi^ ^^ J^,, ^ j^^ ^jj| FIND _ 

I ixAstf Ohj i>«i*9 J>*~Jl 0j.ti.^3.« (j^jJU MORE _ 

4 o^UJl jj J oUwll 4^f ^ ^j^Vl ^jyJl j>_ ^Ji\ SORT _ 

DIR I SORT : ■** 

^IjVl . 4 

j^ljVl ^f Li* ^j-*^ . ili> <y> MS-DOS flkJI ^ j*\Jj\ i^S^ 
**j*>**j jJUjI jSCiJl . CP/M ^IkJl yljf ^ Sail ijUJl J^ JLp v-e^ 1 

UJC* (I) SJU-b oL^l. MS-DOS flkJl _^ljf . MS-DOS flkJL iUUl fc£Jl 

i^>-j t-ikJ Uxp (E) i>-jl>-j t SjS'liJl j *lkJl ,^>wi JL*. ijJiLt UJU& ^ 

. i.UJl oUljk-.Vl oJb-j Jp *-/5/l ( _ r ij JLidJ iLli o!>U»— 

: yljVl 3*4* 

. i£j>-*i\ j>*j *i^* SJb-P ig^>-j>Jl yljVl ,*-*>- 4=rjj ASSIGN E 
oUljU-tfl J* v- 1 ^ 1 <JIA-Vl ,>• o^*~- SO* jt }U- <j>J BACKUP E 

. iJ-L» jjp jf *»JU> CTRL-C aJuaII J*>u BREAK I 

. ijUJl i*ili)l jlu CHDIR I 

. l^Uo ^ jfccjj ai>-Vl i*5U jLJ .chkdske 
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iiUlj^CLSI 
. o^U-JI bj»Jv> Ojli COMP E 

. lxi>%* C/A>w» SJLp j\ ^Ue~> f^i COPY I 

. £l>Vlj Jl^V I jlfr j4~ CTTY I 

«jU)l Cwijj ^yu DATE I 

. SjOj^JI Cj}U«-JI j\ J>«-Jl ji*aj DEL I 

. Lj\kJ\ LJ\ii\ J^-lJU ^y* DIRI 

. ^Ijk-l d^ww Ojli DISK COMP E 

• i5j^I J* lljk-t J^ISJL ^o DISK COPY E 

• >*l»Vl ,>• **Si J y>\j^i «ECHO» ^yiyJI ..jiijj y VUi J**u ECHO I 

DEL -.-u-i ERASE I 

. J\Zi\ |.lkJl Jl o^UJl j^wu JjsJ EXE2BIN E 

. MS-DOS flkJl ^ ^i EXIT I 

. v*UUl illjk-tAJ MS-DOS ^Lif :>Iju>1 *ji FDISK E 

• <^t>l»w Ue jI Js-Ij J>-|jb oUJl ,y UJL. ^ l ju»« :i FIND E 

. MS-DOS ja\jH/^» JLia £*~j FORI 

. iljk-Ml Jj-j^ fjh FORMATE 

• y\jf\ a* ^V <j iJbJb- i*—j j>J jii GOTO I 

fj-jll i*U* £**- GRAPHICS E 

■ i5_r^ ,^-aLJl f 1 ^ 1 J J^-JI <V-£* ^yu HEXDUMP E 

. ja\jM\ j* S^'V J ^.IjVl J^V JyyuJl JuidL -yj IF I 

. <*S\i *LiJli pi MKDIR I 

. iJLi J~L-^JI JL-jVlj ^jJl <Ljh J*^ MODE E 

. "*s«L* ±»j *s>Jl* J^Jl Oj*- *a ^yu MORE E 

• ^ j-lj^l u* c ^t Jl J 1 — J*>->PATH I 

. j*lj*ill ,y> i^V JLiJ la> ( jj a i ! PAUSE I 

. ipLMJ o^JI jlkJ^I J>_ ^ ^ print E 

jjA* *L l«J ^ J\j MS-DOS f lkll ,y JL-^I ilL^I jlJ PROMPT I 

. j* VI j ...... all 
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. l>jj^> olS^JL. Js- Izyry^ o^U^Jl ^jj RECOVER E 

. ji\j*i\ y i^y J, ollbOUl ^yu REM I 

. o^U^Jl Jb-I Ju*~J jljl, RENAME I 

oUl^k^Nl JL* il^JI fcljk-Vl ^ oV- ••**_>! Lb-ljOjiJ RESTORE E 

. i^itf ,>L RMDIR I 

• j*\S^\ <y *>^ ^j* j -j c .* i ( c^L-» iL—L» ) io-s ..-» /»^ SET I 

. r ljt S»JN J Jl JL^tAJ aLUII oljJcJl iJLA Juj,' SHIFT I 

. ^J^f jji *-I>»-Ij (*^ij J*--** J*i jt SORT E 

. JjJjcJIj »t»— o_j 4P-LJI j^yu TIME I 

, 5JL>-jjl oljU-^j (»ji jill ><-^^- j/s yu TREE I 

. sJb*Jl ai^k-Vl Jlp MS-DOS f IkJi o}U~. ^ SYS E 

. MS-DOS f IkJl w fij o^y^j VER I J^Jl j^ ^/j TYPE I 

aJLc- y Ji>Jl ^1 c|Jjij JL*i jf- J\ "^Lo «verify» ^-bUl J«r=j VERIFY I 

. VOLUME j^**Jl J.-1 ^jiu VOL I 

(Configuration) iJL£jkll . 5 
I JL* pi t iilkJL* t—- UJI iJLWj t MS-DOS fLLkJl jIjl*I ^j^i Uji* 
J>~J Jui^ »jlJ| JJ \3yrr ^ 1*1 CONFIG.SYS J*~Jl y li^Jli j~^\ 
MS-DOS flkJl oUsolj^ ^iuo Jjju; j^L»*Jt y . AUTOEXEC.BAT y\fl\ 

. CONFIG.SYS J^JI J SJLOcJl j-ljVl JUolj 

c (BREAK) CTRL-C SJuJl aJ^p ^Ap jl <JL^- _ 
t -ji'l;ljl-i--Nl f-jij ^ 4JU*i~JI (Buffers) ^jlJJl ol^SIS i-U- - 
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Jb-V JLij- JS x* CTRL-C <*~J! jL^I MS-DOS f LkJl JL* ^yJ BREAK _ 
aJuJl llftj i ( 99, 1 J-, ) g ij»LJl c^jl^Jl 8 oljJIi aap JbJbJ BUFFERS _ 

i OjSi JJl ^yi ijL 512 JiUj i>-L«j (U-i-j *l5j' j (JSj ( jj/wJl y*J ) 5 jA 

S^Vl |^ki ^iljj JLp ^js^l LOGUNITE ii-9- DEVICE = LOGUNITE - 
Js- l^xxi ( jS^JI o^JU ( 99j 1 j* ) l _ r <a*Vl jJbJl JbJ^cJ iJ* FILES = - 

. 8 JiUj JJbJl IJL* Lf a&l\ y*j t ( olj^Jl ) (5JtjJl 

(^IjbU i £_JL~ j jf ) j«ljbU j-lu ^>^tJ SHELL = PROCOM.COM _ 
IJl* ; PROCOM.COM J>^JI Js- o'yJf-j J-^i^Jl ik,!^ ^j^£. 

J— ^— Jl ,_,-» ij— ^j — *JI Mb,,,'-ll T M.-ft-«-i <_JlJ-,._w^ (*-~— j— -i»Jl 

. C0MMAND.COM 

(UTILITIES) SJpUill giljJl . 6 

: Iju4j SJLpUI g.ljJl^ iJU> MS-DOS fUaJl v-^k^i 

c (EDIT) J^JI jJiJ. 

c (EDLIN)>^Vl £-L_ 

t (MS-LINK) ik jVl jJL. _ 

. (DEBUG) £5*^1 £.U_^ _ 
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^WlJ^wJ! 



lRMX86*UaJl 



J*-*!* . 1 
J»*U A^-y, j.L.n->.. t JI jjL«a<y ^l^Ji ilcu JJu^jr aLUl! jjb iRMX 86 /.LkJl 
>tf- ^ l^* 1 (_k*U .j*^. j-aj . INTEL ik-ljj jjk^, JuiJl cijJl ^ 
i iAPX286 t 1APX188 t iAPX186 t iAPX88 t iAPX86 ) 8086 UjLjJLj 
oLlJaJl £_* iw,Li« g*\j->J l J>^' ia^J> *jJL«;j_«i *lkj| IJLa ijjjk . ( ^J| 

oUJaJ t aL^IjxJI j_jp oLUjJI ii*;t t iUoljxJl JL^pVL (^>dl : ^i« ) 

£-*~J ( oLjju-* jf ) olLkj JLfjj ^ SjU ^ iRMX86 plkJl l^Sj 
J-^ 4 ) jjfW^ 1 ,_M ol»-l>. l--*- iJLiu. iL^j fc£, J* J^L J.,T„ t .,|J 

.(1.8 
(real time g ^ cJj y.^ i Uif ^Jbj (nucleus) SljJl yb ^ji—Jl 

• ^Ij-Jlj S>l JJI t ( oLU* UU ^jj ^1 ) fl^Jl (% JiJ J . executive) 

^aLJI J*>o £^w' j-jU^i _ J>.|x. ^ SjU Ua 2 (^ji-^Jlj 1 ,^^Jl 

Iff tff ) ^.Ijl V *U oLL^ fJ aj ^l|ll d->- o^UJI ^JLj (handlers) 
(Basic input output BIOS i.JL>- ^ ( vjiiy dy> JLidl i~bu *JjX-J 

. system) 
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HI : Human Interface 

EIOS : Extended Input 

Output System 
AL : Application Loader 

BIOS : Basic Input Output 

System 
N : Nucleus 

MTMU : Multi-terminal 

Multi-user 
UDI : Universal Development 

Interface 




tt 5 ^ J** 



iRMX86 flkJI oliJ, : 1.8 JSLi 
J\ ^jiJlj ( i-pLJl /.IfrJl JU ) J*>\jy> oldaJl ,,,.k:7 2 ^y...^.\\ ,J 

(^J^^l^l _ JUoi(Uk;)EIOS j* (5ji-ll IIa . oLiwUjJjf U* ^V-Nl 
iJljVl olfc icj^jfi . JjVl ^-JJl J UloJb- 1,5 LIOCS iiJaJl f U JSLio v* -1 ^ 

^ *j (_5J !l (HI: Human interface) J »xl~*JI ^^iJU ^_* 3 ^gj t..,*!! 

ROM J ■>>>->« ^V Sl^Jlj ibJl jjjj ia-— jJl (bootstrap loader) J^Vl ^»^ - 

( i*^Jl *LiJi ) SljJL jJLjCj ^Ui (application loader) iJLladl £«I^Jl ^-Ui _ 
. il_jJa-.Nl J* Syry» a^J; ._^lJaJl ^L^JI C)V ^Wl t5_ji— JLj 

Cjlj^bW iJUo» rt-JaifJ LxjIj l£jI~» J->»j 01 jjS^i i Jajcl^JI ^jiU t3j-i 
»0i_j (UDI) jjjkdi L?-i>*i ( _ J iJU JbpJ Liuf «ii_jij [ _ ff Lj«i~Jl _ ^XjCaj Lijai\ 

.... (deboguage) 
i MS-DOS t CP/M ^b^Jl IIa _> a^-jjAJI J^^Jl SJiJI £^>- ^w» 
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£«~J i~Sj*\ «JL* . oUJaJl. i~5>l J^iVl v-LII jj, iRMX86 ( UNIX 
^ Lji J_«JI .jS^Jl ^ : Ji-kJl J_~JI £j ^ ^JsoJL iRMX86 flkiJ 

JAiCJL ( J_*_jJ ^Ij i |JL>- oj-jva* "-jlj*- sjl <^ jbj <_^l oliJaxlJ 4^-JL jb«Jl 

. jU-o-y^J ^^J rbl lii_j^i . JUll ^jiv-Jl oli oUiiL J«ju ^JJl .ibJl 

. (Original equipement manufacturer ) «OEM» f^yJl ^ 

«OPEN NET» A^J\ *-» *UJVl j_* iRMX 86 .UadJ j^M uJia iiL\A 
. *i£j* *$lJi If- olk>uJL JLaJVb tuw cS-^llj t INTEL jj^^ij^j^s^aIJ 
OSI J^jJjjJl j^ cjUJo £-» ^yU (j_p>«j rj^> fliaJ jj* SjL* y> OPEN NET 

. ISOj 

i 
^y JjSi Jill ,i ii.'--; J-JLo L-i ii^baJl ,_/*><■; ,Jl SjLiVl v_->«j < _ r -SsjJ^ .JU-J 

ZjSI JLlI »^i. J-o.e..j V <. iRMX 86 uli dUU Li\J>\ . J_5liJl Jie J-Wj 

(Real time monitor) « jWJl cJ>)l i t_A5^ll . 2 
. fUa&Vl CjLJLpj SjS'I Jill i pUJl p.jJa.ai ( JL»iJl CJ^JI (_)li^ Aji 

aI^«JI rt Ja'.t . 1.2 
. /w»lj_*5 s ^ ;, t , » .». ' I oUaut«Jl Li>lsLiJ| a?JUj JLp ilyJI A** ,Ul^ ^^jt 
* (Jobs) jL*f : iJUl ^Vl iRMX86 ^ bJaJJl (object) ^I^JI v_— b' 
c (mail boxes) JjL-j (-i* t Semaphores t (regions) oUQj t (tasks) aI^j 
<Sy i (extension) *JU»| t (object directories) A^J>\y> *Jly t (segments) *iai 

. (composite) 
pjj jf i_^j t jL^-Vl ^ SljJl e-U-fc ^j f^jJl JU i_i^dl ^ ^ 

'{jJjJi J^loJl JUiC-Nl. (token) ijj ^jj (object number) U»U U^. 
«=. 16 jf o 20 ) olyp ^ Sj U ^ iJLAJi ;uj . ijLiJ| ^ a^i^ (_^ b 

: J* (5>4 tffJJl f/lill ^. jj-| (0000 offset ob 4 Jl ^Ui 

<. c^fJl t JLvpVi ill*- ^ «JLA ) sjia»> tLjSj; cJlS" lii f>^>Jl >^9lj UJ _ 
. (Semaphores «, oLS'jJI t oIpUmJI 4 JSU^JI ^.JLp 



103 



flfJl .1.1.2 
jj^ Sjl-* ,c* ft <»H J*^ ' iRMX86 >»LlajJl ^ oM_>«JI ^ol_^_*Jl ^ 
SJb-jJI oLJUj JLAjyo Ujjjj iy^L^ iJLp *U J5lij i»^« J5!J . iJle ^^'j* 
^9 aJb-wJl rj g^t^ v— ~*L (»_j_^i»JI I JL* . J-iJtdl *UiJ oUlJJ f\j^r\j ijSj-Jl 
SiJL^Jl SljJI IJL-jt v.— b t|JJl v 1 */*^ V~^ *,j-^l a~* ' </^ J-" 4 ^ 1 

oli »>UJI i^Jlj c j-^Vl ^ i^JjVl t 255j ^ Sj1>*J1 i^ljVU _ 

o>j»W 1 (runing) i-lUi : 4-JUJI o^UJI ^^ Oj-Si of ^ySU. j3\ clU; - 
^L»L_p _ i_aJL_^. t (suspended) 4_iL_*_. t (asleep) <LJL_p t (ready) 

t (asleep -suspended) 

. ijS'jJI SJb-jJl i_iv»l^» d y o -h * I V*^^' OljJcuJlj _ 

. (Job) « J*JI s ^ J LgjLtjf ^1 i*«Jl ^1- 

X*^Jl o'iU . 2.1.2 
J_£jJl ^ ili*. ^ o^UJl «Ju> ^ JU&Vlj U+Jl c/i/L^ ^Lbk* 

: JUI^aUU^j .2.8 

t ( J&I J^l^f)^l^l^l^i^lj>^ ^j : AJUi)i;u*J!- 
: aJU3I liol^Jl ^ &U- ( jUl J^ill ) j\te^\ J ^j : iliUJl ^Jl - 

sJuJl il^ - 



104 



Semaphore if>- ^y SjLil ^k^\ - 

. g}\ Jl f-lkiJl £jJL ^U-Jl _ 
<k^ Ul p. j& l*L* ji« U i J*JI 5jj^ jOiib ^j : ^JbJl i^JI 

. ( ^UJI JsaAil ^ UlbJb- LS SiJUl 4*^Jl pfi- tfCj.p\ jliaiMl yi 

ttU> Lit OjSS uf o^*i iUuJl * 1UJI «/ i ^* jl : iaL '* 11 iiiUJI S -*^* J| 
UU- Ul«J ) LjJiUjI i~~~ JLjJl*- ,y> 2>*l>- £-*£ t/ • tSj>-f 4-4" ^L* 

V, t i^JJ 4-JL3>. ilU.* <5U>JI oi* jLjpI ,jSUj V : Saj^Jl jJ> i*^Jl 




l^Jl o^U- : 2.8 J£i 

( RQ$CREATE$TASK J^| )-Sk-l >! i^Jl titf : 1 
TRANSFERS Ul Jl ) ^f i^Jjf Jlp £^0 V l*JV iJUi i**J! ^aS : 2 

. ( J\ii\ jZxiJl J- 
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J**a Jlcpf^Vl :^)^^i^L^Lii><^J| jJJ :3 . 

■ ( ^ "kA^ l5>>-I <«+• 
<~~ BiUJ jlkJNl ^ ^ jT i (delay) RQ$SLEEP J^Vl i^JliL' : 4 _ 

. ( , . £lks t Semaphore t JiL-JI il* ) 

. lJn.-\Ji\ &>UJI r-lil : 5 _ 
jltdVl J ^ji jf( l RQ$SUSPEND$TASK t >Vl ) l*~ij i**Jl j_L" : 6_ 
. (RQ$WAIT$INTERRUPT J^Vl ) <>~ ^IkaiN 
( RQ$SUSPEND$TASK J-^l ) ^y-f i^ <k~,|^ i^ll jL' : 7_ 

j\ \ds-\j Jjj; lfrdJL«J i^Pj i iZAtut L ^Jj &jA +JL+A *ia^\y> i-ljil J-Lu : 8 _ 

J* u&J ( RQ$SUSPEND$TASK Js*Vl ) JiUy SjLil L^l JJfc-J 

. ililp jl SjaU- t^s<3jj iIa_Lu ^ <*^il : 9 _ 
(—*»*■ y u&J ( R Q * DELETE $TASK) i-^Jl JU >< ■*»» ^ : 10 _ 

. k~ju> 4JU- J!>L^ ^ I*^JI aJLa iLl d)f ^$Uj t wl_jlJl 

(JOBS) JU*Vl . 3.1.2 

(JSwj (UjJI fjj^toii . f>L^«JI ,y *s-j*z>*j> ^t-Aj ii-3- Jaj»t*Jl jU-xJl jJl>«j 

t ?Jl JjL^JI i_ Se- 1 fills' ^jm ^a^.k" J^jJ i^-LJl JU^II ,*?*?- lJ 1*' fl* 

>— dix>u9 (U-f' ) <y^-Jl /j^-^i /J-*-*^ 15* ^Lfr»Jl jV *£-y*z*J> /w»J tl>^*i Ai^^aJI eJLjJ 

■ ow (> t^y4 ( ^-t ,y ^nJ ) <>* J ^ 

J-£ ^y ) (root job) s £-A=r 1 ^-k J*p *UJl ^j JJ^I f l& ^1^ -^ 
iaki«^ v_^^- . (o^lj^ J^-ij Jjl J->-* *L^i tij^i Jf J** ftLiJ i Ui» (^ ~'j* 
J53 J^p Ji. ) JUpVI ,y ^.w^. Llu- e £JL>- » J*a!L ikJ,Jl i^l ^ UiJl 
* uS ^o Of J-**U o 5 ^- ' ^'^^ ■ (Ji 5 ^^ 1 -J^ Sja»«* ^lj^ ^r — >■ ( ^-^* 

J pool Jl aUl t iV*^ iw*l* J^ ,>• tejL* l)j& rf U& J>\ (semaphore 
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AJI&.L (j^U ( *U ) «fils» *y y JUcf *LiJlj J*aJI *j2j Ujlip . CM S/lJUl 
. aJj ( _ 5 »ro j^u V jJlj *, i^»liL| pool *Lif jj* Vj bj^IJJI jj-i pool a , ?/i£ - 
*JkJ tfj^A J ^SLtLjJl (j^**; ?t«— i If Ll*j LJi i»J iJa«.ljj pool iJJ~ 
AilS^lj i^U-l j^pj aJ poolJ UjJI i«-AJI (j^i-^ iSj£ J^*Jl *L^1 ^ ■ S/IJJI 

. k£L* pool 
4 Semahpores , 4.1.2 

RQ$CRE- JwVl Ak^.lj_j Semaphore Jl Lij . l$Lo L*J jjl_^Jl JjLj <j~«k; 
. RQ$DELETE$SEMAPHORE iWl^ jJbj ATE $ SEMAPHORE 
J-^l ^s jj^IJl p-$ill iRMX86 ^i 5jJl>JJI SEMAPHORE ^A3 
RQ$ RECEIVE ik-lj, «JlJ (counter) ilJlP Jl* Semaphore <£^>o . 2 
jJI RQ$SEND$UNITSj( jlkttl j- J>f sju. y<«P» L^b' jJl $ UNITS 

. FIFO ( %\ ^JUj' %\ J**.. ^JJI ii> JU ) SjjJiJl 

oUUaSJl . 5.1.2 

_j_a ^L-Vl (3j-i3ij t Semaphore ^ t-^y fj^" j* '**•* • oLk«*Jlj jIj^HI 
"V ^yjw P-UaJ ikJjj j_^>v« r-y- P-Uai ^ J_p-jJL OiV( ii^Jl Jb-J LoJLp <*jf 
/j^o uitju L« I JL»j i t£j>^ *-*-$* Jj j* L-fe^ *L*£5Jlj I fltf.UT *Jj (1)1 ( j^*j 

. «5*aJI < od_^Jl jliasH 

t RQ $ CREATE $ REGION J^Vl ik-l^j « glki i ^j-J-j-Jl j* L& 
^ jlU^l ^ jj lil RQ$ACCEPT$CONTROL ik-ljj p. yj| ^j 
j* gjj-iJl t RQ$RECEIVE$ CONTROL iV-l^ jf ^Ikill JUl^I i)U>- 

• RQ$SEND$CONTROL ^k^-l^ ^ ^UaiJl 
JSL-jJI cJU . 6.1.2 
^ri f^f*" uri OjL«^^ ?-U-JL) *4->-j^ Ar^l>« if h^ (j* (J^^ 1 ^' ">— ^ 
. aSj*L*S\ ijljJl pjJU fl$*Jl jj j-ibdL »_5[»xJIj olpUaiJlj semaphore *yZ 
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£^I>U Ij£a . oLkdl .i* Jp ^ (segments) ^ ^ Sj U ^ <bLdi 
f l«ll Ou ^i J±U\ J^L- ^ ^j t ( o^, ) Ujj J^ULJ iu ■- 'j 

< JU^fl t RQ$SEND$ MESSAGE J^Vl ik-l^ ^ £^JI JaU 
RQ$RECEIVE$ MESSAGE fla-l* p. t JjL-j ij* ^ g^ ^ju, ^ 
jLi^Nlj JLy-Nl f^. u-L' J^Vl oJL* . ( i,jb^. J* J ^j^ jU^l « ) 

• ( <*> u-axftUi t^Jb-i jjSi ;k>j js 
• « £j-«y i _>U*^ cWJl J>w _ 

^iljJl pilji . 7.1.2 

iA* £-M o\ jSU,_ ^j. J^e J, iUloJl ^L^JI ^^ . (job) ^1~ | J_^p j 
fL^. . Jui ^ij-JI ^1 ,U»pLi J^JI IjL* J iJLi ^ i-^iJl ^I^JI 
yJl 4_*5tiJl J^jJ <^>- J«J| i^Jj £>***• p-1 JaJ Ot vw t5j^1 JUj>VI 
(root i ^ji^ J_»* B iw'Lill yi i-j-^Ul ^I^JI . oUjLcJl ^U ^j^j 

. (»L$-JI £^>A ^^r 'M (_s* J°b) 
V^yj aJU»I ^ ^ ^»ljJl . 8.1.2 
( j-i^o^JJ w>Ua £vMj_* *LU[ A_JlSC*i iRMX86 J_J<JJ| *Ui; Ja_«j 
RQ$ DELETE ik-l^ l^UJlj RQ$CREATE$ EXTENSON J^Vl ik-lj; 

.$ EXTENSION 
RQ$CREATE Ak—lj., ^Ij^Jl ^ ^jf ^jj L^j ^^U^Jl ja 

. RQ$ ALTER $COMPOSITE iia^l^ l^LJUy $COMPOSITE 

is*!^ . 9.1.2 

p_Ji£, CjLiJailJ SJj?- V^l ^j*. r^—i. iRMX86 J : .;.-trJl (.Uaj 0\ gj 
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Al f l4JI ^ ^^ JJfcl f-^ ^ f ^ BL1 > BL2 W ^ 

j_*JI ULi J ^ *-fl f UfcJl (V C^ 1 fc^J* SSemaphor6 Jl 

. (root job) op-UJl 



cSjJuLl J«JI 



'J-JI 



Aliitll 




A2i^ll 



JJUjJI Up 




BL2 



A3i^ll 



r 




Jj-L^II'iJU 
A3 il*ll 






/' 



BLC 






semaphore 




JJU^lii* 



semaphore 
B2U4LI 



/ 



BJ**!I 




bi ii^ii 



B2 



JlL^lliJ* 



B2il«ll 



B3C+II 




B2C«1I 



WU1I 



^ijll UtiJI 



^IjJI JL«s-l JL> Ji. : 3.8 J&i 
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ljS\M\ p-kJ . 2.2 
JXii fJ 2J UJ^ . f l^J| ^ ^IJi j^ ( Jobs) ju*Vl Orf (1 MEGABYTE) 
0* J-** ) JjVl i5js— Jl ^ JUpVI ^ ^U, ^jy ^| ^ ( jijj. j£^ 
cSJJ> >* Jrtll J* oL 200K ^ >| of i ^jdl U ^ . jJUUil S^iL. 

g fils Jjj i ^y ^ <tUe\ % j£ of j^J JU^VI oJL^J aJjV! i**Jl oli «. S/IJLJl 
SjJIiJl ,y pool £. J** JS »LSJ1 ^ . I4J .yliJl pool ja L-i 1<J ^y^Jj 
J_i* J*jJJ 4, s A^ ^Jl oUjLtJl ^L«5 J^U; Lb i^i : ^jjjc^ ik^lu jJbt 
cfif 1/ Oj^ of J~*D u ^Uj N L>* IjU- i_— tj s/IJJl j,. ^j^J i»Jj t ^LiJI 
pool Sj—Sli Jt>Ui- ^ <j>-UJl <__^ u ^ r A^}\ ^j ,j~*JiM j^jLa ^ . cij 
(fils, sons) g :>X,f 1 Jl_*pVl oj lil Jj-aJ t g father L-jf 1 J-**U i „^Ji,Ql 

AJaJj_«j! i*^<Jl iia_^iljj g JlJj j J-*^ [ Js- c-l.Aa.ll .»i UJLLP iJy>-\ if>- j^ 

pool o^li ^l \-fiLj>\j <J < V 3.Ja.-^Jl pool ajS"! JJI oUxC-| ^u t g »jJIj % J*ju 

i*J ^ j-5f ijS\l) oj-fr>^ 0j5J ijf iJU- (_gf ^ ,j5Uj V jjjJU J**- g iV/ 1 JU^-f 

. _6UX/aJa>wJl pool ojS'lJUl 

ij^^^iJl JLS'jd) S^LJI pool oljSlJJl JW JLc ^t. ^L»u 4.8 JSCJLJt 





pool ol_^IJUl : 4.8 JSLi 
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a~*^JI *^1_jaJ| Ak^l^j < j^c^S (segments) *Ja£ Jl pool JjS'li JS" „.**'£ 
sj^liJl oUK ^ 4— JU*^a a_*j*>^« ^ 5jLe ^ i*Jai)l . i_-..*l'.,Jl JjwJI Jl 
£. \jj i^ba N iRMX86 J JwcuJjl ^iwJl p^i. . ( oL 64k Jl 16 ,y ) 

ol/li t oUk*Jl t ^11 (stacks , piles) ^ol^. jiJ^J (JaiJi J~o~J 
t 4*fJJ l^idl J,Ull ajfll » J-Jcidl f UkJ J <L*xJjl (Buffers) ^jIjJI 
SJ^U., ^ iRMX86 f IkJl J SjffliJl pL" . £j| t f L^JI jj, SfeLsJl JJL-jJl 
. jl ,_^p- «aj^» jjt ^ a^jAJI S^IJJl iJljf . «Jai!lj poolJl f_^fi« 

^Ua^Vl oUUp p-kl . 3.2 
. JaaII cJjJl J oU>.k. j l j* 4_jJUb oV iRMX86 J >^J .^i. aJJ 
^ UbuJl i»^JI ) ij& J^^jC^j (event-driven) iol_p- J& ^ -l^Jl , ly.' 
JJ^ yi*Jl iJjVl o!i itoljsJl Ia^ g^j ( ^^1 iJjVl oli ^Jl LJli 
1^ : £U»-*V1 oLi**. ^Jijd .j-* 5 — fli iRMX86 ^IkJl . tf^Vl 

. £|WVI (.L^j (handlers) oU-lkilVl 

J jllJ, ibJL 5^L. JaJjij 4 JjMl ^jiv-Jl jJLi,' oUUaiJVl ,JL 
£^*>- <_iij uw diiJS'j ikUJl JbJL>«Jyk «iiJAj . fUai^l oljLSJ ikJ^j A»jj| 
^UaiiVl oLL* ^*>- OM ik^i il^- J. i»ji>. pji- jt Oil .w-^o . t5j>-Vl »l4*J| 
f-^" J^ 1 - 5 l> p* ^ u^- <• *W~H i>«Jl*Jl cJU !ij . JLisJl J"5U ioai ,y. 
*l*N gUrfrtl i*4* Jl SjLil JL-i JjUJ f U JSLi, ^j t ^UmJMI oLUO 

L5*J (>s*« iP^* 1 ^Uo^l i£j^~» ikJ_# fcJL, Sj^JjI pUa&Vl flf* «^j" 

■^* ^ o? 11 C 1 ** 11 o* t*^f H^jf tS>L—j a spL. ^ » ^ SjU ^U JSlii 
J^ Oji £UMi}|| f l^ ^J^l OIjjj J^U . aJ^IjJI ^Ul ^ l^ Oil^ Jp 
j>-^ . ou^i. ^ i*^J| ^aio ^JJ| ^^jx^l ^jU, jf J»f (jji^j oUUa*Vl 

. 5.8 JS^JI JL* aJIj^I «Ia 
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glWill oLj^ J_,jl>. oUlUMl p-iu 



flWVl i,^. 



^imi 


(n) 






■ 


(handler) ftil^gjyi 


'._n 


i 

1 




j-y 








( nx4 : CjI^lp ) 







olplkaiVl j^k; iJljl : 5.8 J£i 

(Basic input output system) BIOS _ 
(EXTENDED input output system) EI OS _ 

BIOS . 1.3 

Sj*. ^ SJlSUVl •-** • CL 1 ^)" - Jls^l olJb^ TjJiL. Ip-jL BIOS aI* 

oLS" lil_j . U.i,-.,a,;* SjuLuj po i Uj» BIOS pnU^JU l^\y> "V o>UI-Uj ^L ; kJl 

jliiol ^ i_aSj_3 ^^i p-l^-Vl - JlAs^l oLL*p (_$JL>-( ^L^i ,^>- Jac£ 01 i—«><j 

(de- 4_^>-i^<iJ oltlj>-j &x~e\y LSLijjjjJl olJb-_pl ^ BIOS «UjJl J-^j 
i^-S^dJ A^L-»f oLLkP ajjL ^jiJ (device handlers) j\ vice handlers drivers) 

^Y 1 - J^V 1 ^ -' 

Of <j£~ iy-L-Vl oUUJI .JL» Of <><*! ^*- f U« j* iRMX86 f IkJl 

jj; iJljjjiJl cj(jl>-^II « iLl^ (device drivers) L^LJ ^\AjA i>hS3 ^O^x~J 



112 



(Universal USART Ak-I^ ^jl^Jl JaUll J^Jj ij>-ij^Jl oW^>-Vl ,j 
iJLfj iylklJ Centronics ^jljiJ I ( _ 5 5JLJi t synchronous receiver transmitter) 
( diskette controler, disk Winchester) r&\ ,y> iSBX c iSBC olJb-jJl <y j^s 
if jSUj ^Uf (device driver) j>->y^ AyA JS jl* t JJJJJ iiUi . INTEL 

. (controlers) cjIJl^-jJU oLil^ j\ oU_&>J 

EIOS . 2.3 

, < ; h ;-; p-ij . BIOS «U^JJ 4_JU9| oLjl£o| EIOS «_*Uj_Jl li^Aj 

^"L.jJjVl r U:-ll . ^V^l - J^ 1 oL ^ 1 ' ^'J^J ^J |jlJU Jv^J 
J iJlj^i^L dUij olJ^^iJ Jli, ^L ^ J^*>Jl £__ .^jljJI oljSIJJ 

*<ij ,;> ) fW*JI tjUjJ c^Lb jf ( J^>~JJ wljJill *(ijb i^-JU ) />l^Jl oLii> 

UU- apj^jJI BIOS ^.UjJI oULfc i^Ji oUjU EIOS ^.U^JI J*i»j 

c *L^I ikJ^ o^J! ^j clJ»-jJI £• J*jJL EIOS £*_, . s^l oJU 
^ « ^'" £J»UJJ aLL? iJ^a^L £^__, UkJl SJb-^l f^. J-jo-jj 



SLL^JI c/>UJ| : iRMX86 (UkJl J o^Jl ^ s-l^jf i^Li j^jj 
(Stream olyiJl oib^j (physical files) v'Ljjsill o^jU-Jl t (named files) 
oUl^l J^U- ^ g^-Nl _ Jl^/I olJU-, ^ of l j5U d ^ J5 . files) 

oL-t-Jl o^UuJl . 1.4 
kSa o>J . J^Jl ^l jXy ASCII cUJl y aUl- iLJ^ iJyuj 
UJli fgj&i of oil o 5 ^ 11 0* • W <_*-*-** J^ 0* S J^ ***l» ^ *L*-Vl 
*-;_H^i i-Sj* £*-* iRMX86 f UkJli IJLiU . ii>-f Ulli ^ ^U aj^. 
MS-DOS Cft-lfcJl ^ <JLJl j> U5T ( hie'rarchique jyijl jf ) o^JJ 
WLSJI ^Ijj Uxp .iUij s^l j oljU. <kJ^ o^U.Jl ^J . UNIXj 
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. S^SL. &,UJI iJUJl J fe^JI o!>U_!l £JlJ of 015^VL j&j t ^.L-Vl. 

oljJJ 8 ^U jJwJl J^J| ^ . s^ Sj j^ . o! >u~ju i jJKji 1RMX86 

JJuiJ ^ oLk*Jl J*«i w 0L5 lil . ^S\ j^ ol.,k,.J| ^ a^lyu 

p^ • j^ J*— Jl \&l*?jt Jj^ J»-JI ^ OU JL^- J£jo 0>Jl oIji^j 

• Vkis* 11 ola^l oUl£«V wJl la* u i jjj^ ^y> s^l otsll^Jl 

<-i^" af4 • iRMX86 fUi_Jl ^ oM^Jl i_jU*J 5_JLX.| ilU* 
<>W~^ * (user) J*^. JS3 iihi^ ^L. J^ ol*^, J jJL-sJj. 
(world) ^,. U ,..7.^J| ^^o^J jl (group), a^»^«J| ^^iJ jju^ll 

Vl>>iJJ.O>l ? -J). . 2.4 

(Stream) ol^u o^U-Jl . 3.4 
i-I>J) S^SliJl JLS iia^ljj S^La /.I4JI j^ oUajcJI cbUJ »Jbk~~Jj 

(Human interface) j**J^Jl .JjJU . 5 
Jl>oLi £*— j ^Dl (Human interface) iRMX86 ,y> ^jUJl , ,-M l y» 

-Uj lOs-lj yljVl iyiS (^ . G OD ) j**" ^i ^[^ U JLiJ. JSJ?) JJ.L^I^JtlJj 

JLkdJ. jjis jj^. j l**^«; ^ of jCej MS-DOS jf CP/M J US' ^_^Vl 

i-Ui-jf ^ijS" j-»\/i\ j* £jJl ^ U* JL=»J . SUBMIT j-^Vl %*-!>-; °pL-L. 

. £JI . . . t TYPE t COPY i RENAME "t DIR : JJiidl" 

<Jj*i3?JI (j^*i 1 /jJLftjcL^iJl oJ-LaL« <UwaJ| i iRMX86 JLq-Oi..i| *JJ Ujlle 

^Vl Ujvi; viilij <UaJ if J}U- ^« ( ,_y«j; Jo «."<■.« ) master-user iJUJl ^^Lp 
U4. o^Ut-Jl *~«^- f-^JL; LJlSULi 6_^ viUi -^*- . j_>^ iJLS^ lj_p«^r« SUPER 

5_*k;Vl oUlJLJ t5ji>~» ^ 01 j-»ljVl ^ ^ jJL-j iRMX86 flkJl (; c^o 

L, .- ...ill ^aL» (_5»1»«ji i jl ( olpUaitJ'sl c o_^lJLll ( 'jc^IjaJI .*J& ) 

114 



J-SLfcdl . 6 

JUiJl cijJl J J_ «jJI j_>J <->-j— « rj-z*> fUaJ j^a iRMX86 * IkJl 
J»5i ( _ 5 i£ i ^ t iJLSjd . SJL_iit« i_JL^ jp SjL-P <dSJ£j i OEM j^Jujcu^JIj 
iRMX86 flkJti . olylkJlj oUjk-Vl jl 4 J^baJl a-X* ._—*- f LkJl JjSliJ 

*I^V . Vsr^l £*^'j ■ s ^*" £-* J-^*f J^>-; '-'-jfe* j«w (W>»>^ Jji-ij f Uaj 
interactive configuration ) ,_^X J-SLidU ^Ui A^ ±>ry. <• ^>HaxU JXU 

. (INTEL £&l ^ utility-ICU 

: SJUl gjVl J^ljJL ^ui ICU 
t i^L,yj f JJfeJ.| 5JUi J* oLiUJl ^ *i* ^^ gjfu JjM\ 4l^J| ^ _ 

cS^ ( PLM86 oJJL jf Jj>JI ivL ) i^j otiU-. ^ t iJl*II iU^Jl ^ _ 

. JLidLl 
OiJ^ (module) ^-j Ji^Jj J* S/lJUl ^ aj. J-? £,j; JUjIjJI iJU-^Jl . 

J^- y Vrj^ 0> C»l0>j djOj «L^J JjJJ ijijf j^- L^j j^jSUJi. 
. LSO- JJui^l r Ui; j^ti cLiJi, iRMX86 f lliJL J^, y.| ^ 
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£-U)l JyaiJl 



UNIX^lkJl 



,_ya-j Jott ^ ^ t IJ&a . JJJtjJl Ukif ^ <L'U «UNIX» ^Vl Ji« 
flkJlS" t UNIX ^ iiJsi, Js*iJ <»Jkf SOp J^-j, ^SO, ATT l^^ ^J| i^l 
Bell olj-i*i ^ UNIX ^^-jjkJf ^^ * JUjlJI J . ULTRTX j XENIX 
J_Ju^" r UiJ o r l t Ul> . 1970 -L* J o^ JjV\ ^aJIj ATT _, ikJ^\ 

fit & 4 

^=r_>-* j-ji- j_*j ^^JUjc^-JI jJLiciy * L$*JI iJL*i« *UaJ j> UNIX flkJI 

<j£j*>o AlaJl IJU> ^y i^aJl ,_^a«j . (JbuiJl cJpl ^ 4»pL*aJ! oLLjJI j^^dJ 

JUjcu-MI i_vjLj ^JDI (tube) <-Jj^Vl ,jp SjLp ^ AfJl ^ JUaOU SJL*-jJl 
ol^UJI s*lyJ.<^»-Vl jbj J^JI JU JjVl il+JI ^^j . Jj^JU f .'a.ii 

: ^ . Jji-ijJI ^Ui; j»\J jjLd sOji* ^j i >i,L l fr -» »« _ £~* » £jj & q*\'j J>\ 

II I more 
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A^Jts* 



c— J iJlj^l oJjk i ^XJl JLp . ( more y.Vl ) iiLill J^ **^<» ■*** 

J\ «L^i «Signal»j «Wait» Oi^^l tS>— f-i* ^ UNIX jli c^a^I !>** </ 
. JUxl-^I Uf-j LaJ* Jj'L-j »-ip ^ JA-jU JLt-lj JU-jl oUljf 

i O^U^JI pULJ Ajjj^itJl i-jjS'jdU JliiJl 4_ < Ja.-J OLi t ( _ r SU)l ^ 



s 



4*~^> ^ .,\_o...i jjS^Jj fL^JI ik*»ljj ^jc^j oIpIj^-VI oJl* . C iii; 1$Jji j^LxM! 
4JLS jb* i-I»Jl Sj-S'llil dj-So Ujj^ t-jlib >- J l*i 5Jl_jtj w,«i...>u (jg-iil «swaper» 

( ^JjdJl SjS'lJDl 5JljL ?t»— J UNIX {j* Ojj^-Vl (i^vaJl ) oJ_iL<Jl fl^Jl *P)*J>wJ 

*-LiJj_j ilJU-l ^j ,>«■£> i*f« j^ 5jtp ^ «init» 5Jl»jJI . SjS"! JJI *Ji^J fjJJJ ^/llj 

J*P 3j_ji f&ij o\ J.«- « . V .,»JL) ,^£.4 IfJ^k*- ^J I fliiJl ^ ii^ 9 ^ 3 ' J^ ' **■<■* B 

r>5j ^1 «update» /»l^Jl Uajf J>«j ti'l^Jl fl^Jl' <y **» J& . (login) «session» 
^»— ; «cron»j ( A_!l_jko.^l jt ^y'Lj^l JJLJl ^^Lc- ^jUl oljS'li ^-j J-Leo 

^_.jf J* ^j_^. (.IkJ DL^ ^ jiLfJU ^kdl IJL* ^jw 1.9 J»iCiJ| 
i»^Jl ik_o.|_^ 5ULlIJl t »\+J\ . ^'Iji 4k-.lj_» SJULaJl fLfrJI jJ*; . J-^>LJ 

ifl i \ fit 

ij*J f^l Cf ^*~* J-^- 1 ^ ( «-2»j «sh» ) aJ^ 5ljf J£J i^xJai^Jlj «init» 

oLU*U JUill cJ^I ^ yljVl j>J l^j^. ^ UNIX Oli 4 U/i UT 
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Q prog 1 ) 

f l*JI fJ& : 1.9 J££ 

. L^j jt_5oxd! c |jJLo.* " ,>u,»Jl ipUairfL ,j-»J_j SJUJI <J}L>- jjJ^s «u^<J! <Jljl . jL-i« 
t JbjJi LgiijJjI <jli t SljJl ^ tj-*" '•'j^i -^^ fW*-" l5"^"1 fj^ Lo'AiP i t^i* 

jf « o.m^o ll \& i—^v C-~- "LpLwaJI CjLLuJL *-&>cS\ iaJaiV i«— Jl; iL-j. oJ* 

»_—*- (j-Jj /.LfJl J-** t-^^ jJJoT Sj^-Vl »Jla OV oL^JjVL J-ISOL j_^»cj 

j\ lift ^ajj Of ,^*i «~S* flfJl si~>- fl*Jl ale* fUii ^«i . Sals- <y ^jr* 

lJI^Lj . jJUaJI ^yU ^k^J a1»^1jcJI i^fJlj t j. J.o «,:. o it £?*>J ^ <-A-iy 

«_Jjj i_jjJjf <y Jjf 7=-^aJ jLj ^yf^j o^"**** *-*4-«-N °^-* Hj-b' ' UNIX 

J-, < . ll if. A.jtaW . bjJb C«Ai (I)f fUaJl /y£ J J^»«JI 0*5v>lj 0_j£**» . £j A* *Z> *.+J\ 

£jUJ! - JsS-UJl . 3 



118 



Sbl ) oLwIl J_*jo* oIJlp-jJI C-JlS lil «C»j ( }&> ^IjJa— Vl ) Oljjj ,j Jaaj" 

^IkJ <ai» £-^lj J£-io jjusJ TrLrH - <-)^I (*-^» «jj| a>-jj V . ( ^ ii^ 

^Jl oljJl oltl^J ^y ^J-»^N» ikJjj *Xi *Jidl IJL» . UNIX ol^Jlli J^i-^Jl 
oljS"li ^ «pool» JL*jC-«Li Jjuu oUly^l eJLft . flfoJl ik-j|jj a^JiL» i_JJaj 

(_jl* *l5j!-aJI ol^li »-Jj Ajij ^JJI *ly VI . «cache» ^JCj (buffers) *-<_£jl JJl 

t ^-s»lj yl ^J-SCJi ^U jJjaJI ^ i-jL» yi>j . «sync» ^Jj aJLj^a)! <Sj\J&-ji\ 

. «update» i*^<Jl iki-l^j Jaxi»<J1 j»Uf t^Ijj t->jbi« J^Lio JLio ,j£lj 

iL-l^j <J|_^. *LiJl ^ju . UNIX olj-JiL £-J>\j ji^i; SajL^ iljfcwi aJb-jJ 

. i>-L>Jl JLLP LSLaLoi SLiuJl i»JL>Jl pl^oj SloJl oUI j?-l /wo ifi-i^^J) 

i~Sj JU Sj-SSjJl i-JiiVl J^ JJ*£ UNIX flkJl Lk*T of j^ jtfj 
iUijf ^ . «vo!ume» jv^jJl i-^jJ fjil> 2i\J>\ UJ v_^j . o^U^JU hy>Ji 
ik^J ^ jjjj V ^IjstSl _ JUoifl oUL* jjLi j^J . MS-DOSj CP/M Ji. 
t(i^.U iljk-} jf B: jf A : oUljkJ SJb-j ) Vrj 1 ^ oy>- IJ^j ^j^ <. k^u* 
1 UNIX fLkll ^-Jl^-iLi t tj-S^Jl ^ . l^ i*»U h^J^j f^. Jb^ Sju-j J£Jj 
x* Jji-iJl ^Ui; sljJ (j^cJJ l$J^ ^ jJl u>-jJl (^^L «root» Jb-lj pJU- a>-jj 
^ ii-jL. o!>U-Jl ^ ij^Ji JJuidl |»lk; ^jj ^JUJMJLa J^>- ,y '. i\j*y\ 

^^Jl jW ^JJl jj» (.IkJli . £ly-"Vl _ JUo^fl 5^-j j-»5 JLp <^f (volume) 
r-i>* f**U ^JkJl ^Vl . jjLJl jL- J>U ^ (> ^J| J^J| j^ j^ 

^jt ^^ f*»JI v^j 1 *^ *l>rl v^*i ( t^ 1 ^Ji vl ^ s - ) u^ 1 ^ 1 (R-JI 
: JbJl j-Vl ik-lj, ^ jf ^./dev/dasa ,^oJ| ^y ^ . J^Jl IJU 

mount/dev/d333/m n t 



>^/mntj 333oUl^k-VI u^-jj ^.bll ^ULl J^J| ^ ^ /dev/d333 d^ 
V-Ldl ^1 £1* . u^y ^1 d->. UjVl ii^^iJI ^ UiUJl ^ 
o^U^j ^aall Oj-v^il &JJ ^ /miit **JU)l ^ JjILv- /dev/d333 |^>JLI 
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l-jSjJ i~.j£*il i± 9J J\ . i*j*UJI oJL* <k-l^ jjjJIj «jL« Oj£u- 333 a»IjL~.VI 

. (Umount) dL£iJl ^ (mount) **J-I • 
(b) ^ t iJjVl ij^-tJl J-^J (a) J . y IjVl oJl» ^-^ 2.9 J_£jJl 
mnt i*SUJl J* d 333 ^^ i>«^ (c) Jj d 333 ^^Jl JU o">U-Jl p.lrt 

olisolj a-pja^. t «inode» c/jL^Jl oliv»lj ^J^ UNIX 1>J^J ^j 
UjJL^- pL>«9-t So* eL-iiJ jj^»j ioLjjJJl SJLs-^l J^SLiJ -Up t li£* . (inodes) 

,,;h '."; jlJUJ j_*«Xj| |vs>>«Ji Oli Ot>^>«— J1 ^— «-ti ^*i" 5" (_$j>o j_J>^ajl rt-^«j>Ji 



J>-JL< .1.5 

^^Jl ^ ^ i UNIX flkJl yi Sa^r^Jl j»\/i\ {j* j«S3l aaJI i^»J 

J ^» UNIX p lkJL! v-L-Nl Sj-Jl 01 ^-.UJI J**iJl ^ Uj oUj . U-^y> 

y\ji\ j,->J.» . jJl t «dowhile» t «if thenelse» pjJ J ^ «j^iai« (.-^ oULSJl. 
,y «init» i*^il ik-l^j J**iJ.I jIop-I Xs- LjS^U»1 ^o ^1 «shell» i_l$11 ^* 

. «login» jj«Vl J"5^>- 

n\ * A 

a b c 

SJj? i jjJ (a) 
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t±r 



util 



<j-y™ 



J I \ 



7Y 

i j 



d333 *»t»Jl cj^U- (b) 




L_— £_fi\ !■»■ J,i (c) 

4 fjj <1 ,„•■«» . J_*,hS ^jf Jl* ^j^j ^1 5JUJI jJL (1.9) jSLiJI 
^ .L.a ' .ii Of ,j£»j «login» ^Vl d)| ,-Ip- JaJai JJG «— 2» i*^*Jl c 4.U.».'^ c™«J 
<*^ otijf «init» i»^Jl 4 ( ^_JL J cuil Jb-f JbJ iilliJl iUalill ^^U . ili>J JS 
j»\jV\ Jb4 JU-,N j*U-y> 0^1 fUiJlj t («SheU») y.ljVl J ».J>1 i-L. «sh» 

^^Ip . A, l sd, : aJl ^ *_j| iJL-j f jUiol i ^y ,_$* «sh» it^Jl . J,o.*."-^JI i^>- ^ 
L*jLiJl (5j->- i*^Jl oJL*j t «progl» i*^Jl J_«jcl-mJI jll»f t iJLiJl iJUaxSJl 
,y i-idl il^.^Ul fjti&l i ij Up-V ^-jj' ^JJl («sh») j*\fi\ j-LkA ^u-l_jj 
«ps>/^l J». « .i„.Jl jli»f t 1 SJUoiill iJU- ijj <A^JI <J . «progl» i*^Jl i#>- 
ik-l^ i^lkJl i.j&J| iJL" ^ . ( v-L-Vl \^\}l^j >*yrj*l\ (U-*- 51 ' <**S>1 ) 
SjLil jll&l ^ 4_P^i>j*Jlj 1 iL/ciU jytJ^Jl «sh» i«^Jl Ig^.VJ «ps» i*^-« 

. «ps» ^ JLiiJl iiljj- 
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. tOtO ^xlJI i»J jJLj $ totO i !Ai. . «$ » 4*JL li^jwi iij>^J\ ,^1 J^ 

toto = nom-utilisateur 
ECHO $toto 
ECHO toto 

\'z\ ^yfjx^ j^LJI jk-JI ( «nom-ut'ilisateur» i^jiJl toto 5J_p^uJl i^-h*- 

. toto ^jfiyi^i j^i\ Ja~l\ L*w «nom-utilisateur» iL^ill ^Js- 
j~Jz &_=J ^j LfuJ tyu-^J ft >^~~ ^\-j~^» JL**^-I j£UjJ\ ^ 

*•-* ^ ... 3, 2, 1 eiV^iJlj t yljKl *l.^ JL> ^ju^ ^JUI J*lJI ^1 

. MS-DOS f IkJl J 5Ldc-JI aJIjVL i^i ^ iJlj^l 
t «if then else» *LLI| JLp i£>fc>*j shell oli i *Si>^i\ oULiJL. ^-Li. LJ 
iiUJi i( FI v ljVl ^ ^'V ELSE^IjVl & <*JVlHEN^IjVl ^ WV IF ) 
£«L1-I t ( DONE ^ IjVl ,y ^J^ DO feo'Sl IN il>o FOR ) «t>0 FOR» 
viU J5"j t ( DONE ^.IjVl ^ ^ DO j.\j*j\ 4^JV WHiLE ) «DO WHILE» 
. ( ESAC ;; ^\J ^ t ) | oUJl y> <JUu IN US CASE ) jidl ^^1 

jAfi\ »I* 4 aLu^ ^Ij^l jj. iLJu- jJu; UNIX i-il^U \j£ J^J'l ^ 
4 cS^ 1 ' **=r i>° • ^^n*- ' ^a—ljj L»i (pipes) t-^oUf ik^ljj U>j l^ L»J J-^j 
./•Lj' a* i -*^*»j "^ ^-"IjVl jy 3.AjJ-j>- £L~L> ^j iLJLJl oJL* Jjy*j J^-J' t>« 
^j&o UNIX f IfcJl jU t t^L,Vl yljVl Jl 43^-1 . J^-.J.U vJ^ UNIX 
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jf ,j£1<»j OjI^S ik^l^j £j%*~^\ oJL» ilJ i J*iJlj . Hj^Y' **** t^"^ - " J ; ? t * i -' 

II > bidon 
^Jj . bidon J^JI J^- £>«Ji ol^Uil ^>- iiLiJl ^ ^ ^ 

.more bidon 
«more» jJ$\ oV i-xi^ JL*j <j>Jl^> iiUJl ,_,!* ^ -,» la: .« oUjJaII oL» 

. A*xu-*Jl o^aij UU&[ J£Jl> bidon J>«^-Jl aUSJJ^ J*»*j 7t*—i «pipe» »_j^J1 

II I more 
— zZ> 1 pjj -^ (Ui-iJ ><-* j1_^ J^wo JJ"^ ^ u^-*i «more»j « U» JLU SUiiJl 

jljSill . 4.5 
l^f Jl SjLJi^l ^yrj J ^ «Shell» ,y L^-U*l u-r-lj-ll iSj^l iklJl 
iLJL. Jp ^j^i (^JJl J^-JI J>-b j* J^r J^-io l^yo b^lku-L ^f t iu^' 
iJbll jjliJ 4 cSj^Vl iJbll ^^Tj Ux* . t£j>-f iJlsu JL*iJ *sj ^ _/*b^" i>* 

J* I^p r^all jj^ o^jsd.1 ) iJlp oNy^ jf oljJcu JUjcl-1 ,^,5^ 4 ££^1 

<i* (ij^ (i-^l J*!*—" J-*^" • ( ***** y^ ^^ & *i£j* oljJcu ^ i*U l^f 
cjLs<91>- JjJL*Cj «*~J ,^JI «chmod» jU«i-iJ[ j^S^ JuidJ S^li j^lj^" dr 4 *>«j^ 
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. JJ«-idl f UaJ jAj\ JLs-CS" ajjJ 

^UJI J>JI . ^\y^\ *}j*1a jLtf-L pi, «WfflLE DO DONE» ^S>J *LiJl 
,J ij^Jl SJLJI j^ljVl i>«^ ^ SjLp dj& Of jj5Uj ijjl^l J**i-j ^JJI 

. «monfich» J^^Jl 

ECHO 'execution de : ' '-.../ 

ECHO $1 ■ - 

$1 

ECHO 'voulez vous continuer o/n?' ' ? jl^^/yiJby JV 

READ reponse 

IF TEST $reponse = o 

THEN monfich $1 , 

ELSE ECHO 'arret' ^y 

Fl 

aJKJI ^ FI ^ (IF THEN ELSE FI) y. p-S^dl *lz\ dli S^Jl «Oa 

oyb /^z i ~ 1 monprog JLiil oU li| 
monfich monprog 

pwlj^lj . «1» 4Jj_miLI ^JJ lfr^ A .^a > J ^i^ «monprog» oU—Jl iLJL* 
.La'~lj <G\I t «execution de monprog» iJU-^Jl ipLt JUj aJLAo *ij-i «monprog» 
. ( 3 jk-Jl l? Lp J-^as^j U I JA ) jjljVl j-^At ^J\ <U— il cllaPJ ^jiSo ^"tjJl J*-f 

«0» i«-Jl JjUj l$.~».i cJlS" lijj t ««jji» ^ «reponse» SJj>«i»Jl uli tiJUS JUj 
. BjJcuJl J--AJ J^-JU fu> «monfich» y\ji\ *>S)} JLio S:>jL** ( t - 7 . j * 



j.^ ,j\ J_i . p^L. I 1_£a ^ ^LjJl ( »J»J ^ Jjj 3.9 J^LiJl 

Jb-f <— Jiaj U-Up Uoj>-j J-^'j 1 j— liJl ,j* 5jLp ^ ,_^Jl «sh» i*^<jl jf 5lb>-^U 

d^yJLj* sh»4_*^Jl ia.3.9.J-£Ul ^ t %1» . ^»lj-Jl -**-f JLjio ^JLjii~Jl 

SjLijjUkil ^y f-^yj (t-*^ (j-* tj^" p^./^ JLiJ a*w<L»JI «monprog» i*^-»Jl 

. aj«-4jj -*j~^>- y\ Jls^ilj J.o.r'.mo.U »-U*Jl jJJ «monprog» jljLj 4jI$j 



124 



© 



fmonprogj 



a) 





fmonprogj 


X-2:~ i_Jl> oL£ liU dJUJU iiUJl 4 < J->»-Jl j~~* ^ o+£> <<s h» *-*+* *LSJL» 
«sh» ^Ij^ll i*+Jl i b.3.9 J£iJl Js- J*a»J ^IjVl i>«JV ^ \*yry monprog 
fS ^J monprog iJX <J^> ,j ^ iJliJlj 4 J-^> — Jl j~JG ^ jU&l ^ ^ 

_ c monprog ^U^JLl dJLill JLadl J>j 4 «sh» ^IjbU SJbJL>- Ji ^JS <++* *Lio[ 
jlk^l ^ ^ «sh» <**. JS . c.3.9 J£i)| JLp jjjjl J»la^Jl J* J^^i- 
^^uj Uxp _^Ij il j_«jI« *ii-l_jj LjJLxjI *i SjUij 4 fc/ill ift^JI JUio Sjl^ SjLi! 
jUail ^ ^ yljVl j-lij i^uJl «sh» (JjMl i*^Jl . monfich J>«-Jl jr ,.,aj 

i^Vl UpLJJI £.1^)1 . 5.5 

* ( j-r^ drsi oLijj-iJl ,y> ii-*JI ) jjvLw £j**i* tjUy 4 7 .L.»Vl 
<>■* _w* J£^ J-f-J j'lj^t oJu . ^Jl 4 J^JI J oL-JlJ^L.^ -i^Jlj 

J-*»i t/jy^i J-«J fUa-J f J-2J «mail» a_*^J| 6Li 4 ci^-f M^r- ,>• 
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H\ Juii 1> L.«.t...JI Jb-f p* Uxp . jJJi J <_** ^^ ^Ai ^1 "-^r^ 
CJU lil UJ 4_g-l' f 11 ^ 1 Op c (session job) j-I" J^* fl>> :>I-A*V «login» 
^ j&j l>- jl JLSi ^J JJL-jU ^ . 4,L* JU- J <JI .li-jl Ji ilL^Jl 
<L— 1^. £ll ,4 JjJuJIj. ^^Jlj •-^-b^Ll o}L>~. Jl LjLpJ ^ jl U4I 
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'A* 



5 ■*-♦* 

7 fUll ^.aaJi : "J jH\ J*m1I 

7 J^-l 

8 JJ^dl Uijf flyf »- Jl-Js. _ 2 

13 JJcidlfUi; j.l^_3 

19 J^lflfcSlj^^lcijll^BJLl : Jlillj-^ill 

19 J^-U _ 1 

19 f l«ll !jbl-2 

37 ■ iJ\JS\ Sjl4 _ 3 

49 eIj^K 1 - J^ 1 ol ^ f^to : ^ Wl J-*" 11 

49 J^V- 1 

51 ^ *-&j -2 

53 ^jloJl-3 

58 £jW>- 4 

60 ^^[l.jUa>loUt JLiJiJljl-5 

63 o!sL*Jl i( ^kl : gl^Jl J*«JI 

63 V-U^ll ^Ull _ 1 

68 0"^>-Jl ~laZ - 2 

71 o^U^-Jl |Ji-» _ 3 

73 J**=-AI J&" : ^UUI. J^mJI 

73 fS^I i«J_ 1 

75 ilXidl _ 2 

76 jlJpVi-3 

77 ifijJI _ 4 

79 CP/M(UiJl : ^-AJl J*«JI 

79 J^JL« 1' 1 

79 CP/M flkJl LSy-2 

80 SjSIJJl *JLSCiI_3 

82 '.'.' o!)U~Jl_4 

84 J^J! - 5 

85 CP/MflkJM/- 6 
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87 MS DOSfUiJl : gLJl J*aii 

87 I>-U- 1 

87 MS/ DOS fikJl oUS>- 2 

89 o^U-J 1 - 3 

96 ^»jV'-4 

98 iLSL^l - 5 

99 fci*L-il g»tjJ' - 6 

101 IRMEX86 f Uidl : ^Ul J^l 

101 J*-**- 1 

103 V^-A' - ^ 

112 j4^l. JUoNl pJK- 3 

113 o^-J! *-kJ_ 4 

114 ^ ^-5 

115 J^'-& 

116 UNK f lkJl : ^-bll J*«J» 

116 J^- X 

117 = iljJI - 2 

118 C jW»_>lJU_3 

H9 o>!)*>«~Jl r Uij - 4 

120 J--^ 1 ^- 5 
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A&HJL* 



t { j»l — jaJI oiJ^uli J t ( (jJUjCU-U' _ o^JLjC* I )£,!.< «T,..U *lajJl *aI J_jL^jj 

_ JL>o^l oIjl^-jj s/IJUl ^k: ^ iLwv-.,..JI i~-L-Vl iSjkJIj t Sjj^JLJl 
. ^Jl ^^- i.a>. ^ (^jSjJl ^5Ul5l J*p j^JiJ Ji AiUil i ^jj^Y 1 

. UNIX , IRM 86, MS-DOS, CP /M 
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